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THE UPJOHN CELL

The plastic model of a basic cell shown above is an attempt to interpret discoveries brought about by recentiy developed physical and chemical techniques.
ic ¢ S D P ,

The model, designed for The Upjohn Company, was included in the American Cancer Societv exhibit at the “Century 21" World Fair in Seattle, 1962

SPECIAL FEATURE — THE CELL

“It is to the cell that the study of every bodily function sooner or
later drives us. In the muscle cell lies the problem of the heartbeat
and that of muscular contraction; in the gland cell reside the causes
of secretion; in the epithelial cell, in the white blood cell, lies the
problem of the absorption of food; and the sccrets of the mind are
hidden in the ganglion cell”. (Verworn, 1895.)



THE CELL AND

What is it that determines the differ-
ence between man, the ant and the ele-
phant, between the towering mountain
ash and the humble vegetable? How do
the different tissues of the animal body
develop from the embryonic cell? Why do
certain cells in certain circumstances dis-
regard the principles governing normal
cell growth, set up their own rules of be-
haviour, and proceed on an abnormal
and uncontrclled course of disorderly
multiplication?

Scientists in many laboratories in
many countries have long probed the
mysteries of the cell under the micro-
scope, seeking answers to these and many
other questions, even the secret of life
itself. Special techniques of fixing and
staining cells have been developed, the
better to distinguish and identify their
structure. By an intricate centrifugal pro-
cess, even the most elusive cellular com-
ponents can be obtained from a solution
of carefully “ground” cells; once separ-
ated, each component can be tested for
its functional activity or analysed for
chemical content.

The desire to learn more about these
tiny particles of life, and the way they
work together to build and maintain the
vastly complicated machine that is the
living body, has spurred the development
of ever more powerful instruments of
magnification. With the aid of the elec-
tron microscope, research workers are
able to study the intricate structure of
normal and malignant cells magnified up
to 100,000 times. The technique of phase-
contrast microscopy permits them to wit-
ness cne of the most dramatic of all bio-
logical phenomena—mitosis or cell divi-
sion: “the great act of ‘self-copying
and self-renewing’, when what was one
becomes two and there is no residue.”

HISTORICAL BACKGROUND

But what is the cell and why is it so
important to understand it? It is the fun-
damental structural unit, or basic common
denominator, of all forms of life, whether
human, animal or vegetable. All living
things, from the most primitive one-celled
organism to the trillion-celled human
being, are made up of cells. We can in
fact understand life itself only in so far
as we apprehend the structure and func-
tion of cells.

The existence of cells as physical en-
tities has been known since 1665, when
the English physicist, Robert Hooke,
first observed them in a piece of cork
under his primitive microscope, and
coined the word “cell” to denote these
minute structures in the microscopic
world he had discovered. Describing his
experiment, Hooke wrote:—
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by A. J. Brown

“l took a good clear piece of
Cork, and with a Pen-knife shar-
pen’d as keen as a razor, I cut a
piece of it off, and thereby left
the surface of it exceeding
smooth, then examining it very
diligently with a Microscope,
me thought 1 could perceive it
to appear a little porous; but I
could not so plainly distinguish
them as to be sure that they
were pores . . .1 with the same
sharp pen-knife cut off from the
former smooth surface an ex-
ceeding thin piece of it, and
placing it on a black object
Plate . . . and casting the light
on it with a deep plano-convex
glass, I could exceedingly plainly
perceive it to be all perfo-
rated and porous, much like a
Honeycomb, but that the pores
of it were not regular . . . these
pores, or cells, were not very
deep, but consisted of a great
many little Boxes, separated out
of one continued long pore by
certain Diaphragms . . . Nor is
this kind of texture peculiar to
Cork onely; for upon examina-
tion with my Microscope, I have
found that the pith of an Elder,
or almost any other Tree, the
inner pulp or pith of the Cany
hollow stalks of several other
Vegetables . . . &c. have much
such a kind of Schematisme, as
I have lately shewn that of
Cork.”

Another three-dimensional

MYSTERIES

The realisation that all living organ.
isms are compo f cells came slowly
however, and was not until 183g.g
that the cell theory as we know it today
was first formulated by two German

scientists, M. J. Schleiden and Theodgy
Schwann. A zoologist, Schwann applied
the concept to animal tissues and de.

duced that “cells are organisms, and ep.
tire animals and plants are aggregates of
these organisms arranged according to de.
finite laws.”

The importance of the theory in the
development of biological thought has
been compared to that of Darwin’s
theory of evolution. Though its authors
were not wholly correct in their concly-
sions about the origins of cells, and few
of their ideas were original, they focussed
attention on the essential structures that
had to be investigated and understood if
biological science was to progress. Twenty
years later, another important advance
was made, when the pathologist Rudolf
Virchow established that no cell arises
except from another. Thus it becam
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clear that “life is an uninterrupted suc."f

cession of cells. Growth, development,
inheritance, evolution, disease, aging and
death are but varied aspects of cellula
behaviour.”

BIOLOGY OF THE CELL

Most cells are so microscopic in size
that they are invisible to the unaided

human eye; some, for example, are so

small that 250,000 could be placed on the

head of a pin. They are of many different

shapes; some are spherical, others are
layered in flat sheets, still others are long

‘on of cellular form and structure,




and hairlike. Cell shapes are determined
partly by mechanical forces and partly by
the function that each fulfils in the body
of which it is a part. Thus muscle and
bone cells are elongated and run parallel
to the organ’s long axis; the rounded
shape of red blood cells, on the contrary,
allows them to pass smoothly through the
smallest capillaries.

Though cells with different functions
have little in common so far as outward
appearances are concerned, all share a
common structure. Each is composed of
a vital and mysterious substance called
protoplasm, which in turn is subdivided
into nucleus, cytoplasm and cell mem-
brane. The limiting membrane surrounds
the cell, holding together the mass of
cytoplasm—a jelly-like material which
fills the cell, distributing nourishment and
oxygen, ridding the cell of its waste pro-
ducts and, depending on the function of
the particular cell, manufacturing sub-
stances such as digestive enzymes, hor-
mones, and so forth.

THE UPJOHN CO.

THE NUCLEUS OF THE CELL. The structure

of the nucleus is particularly important to
biological science because the chromosomes it
contains transmit the cell’s heredity.

Embedded within the cytoplasm is the
nucleus, a dark, round, more or less
centrally-situated body. Made up of nu-
clear material which forms chromosomes
—thread-shaped bodies which transmit
the heredity of the cell and the organism
from one generation to the next—it is the
most important part of the cell, regulat-
ing its growth and development, and
determining its reproduction.

Protoplasm is a living material and
makes the cell “alive”. On analysis it is
found to consist of representative amounts
of the basic constituents of the body. A
major part consists of water, but there
are lesser amounts of protein, fat and
carbohydrates and traces of salts, hor-
mones, vitamins and minerals. Our diet
is in fact determined by the requirements
of the body cells for specific substances.

Just as discovery of the cell itself
awaited development of the light micro-
scope, so the incredible complexity of its
Internal composition is only now being
revealed by the electron microscope.
Optically empty parts of the cell are now
Seen to contain intricate and precisely or-
ganized structures unimagined before such
magnifications became possible. Mitochon-
dria, minute semi-solid bodies found in

n of all cells, which appeared

] r the light microscope,
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THE GROWTH OF MAN
“For Nature,” w Lamarck in 1 .
“Time is nothing . . . she always has it
at her disposal; and it is for her the

means by which she has accomplished
the greatest as well as the least results.
For all the evolution of the earth and of
living beings, Nature needs but three
elements — Space, Time and Matter.”

What vast spans of time must have
passed between the appearance of the
first primitive one-celled creature on
Earth, and the development of complex
multi-cellular organisms, no-one can say.
What is certain is that as soon as single
cells began to join together to form com-
munities, the ground was prepared for
modification and specialisation of the
function of the cells.

Whereas the single-celled animal exists
independently of all others, the colony of
cells, as H. E. L. Mellersh so aptly puts
it in that excellent book “The Story of
Life”, “knows how to combine and then
how to acquiesce in specialisation and
divisions of labour, so that a greater entity,
a higher individual, is formed.” Some of
the cells assume responsibility for the
function of absorbing food, others for
that of reproduction, or for one of the
many other roles required to form and
mainiain the composite entity.

This modification of cell function
is characteristic of the development of all
multi-cellular organisms and is accom-
panied by changes in the shape of the in-
dividual cells, fitting them for the specific
task each must perform. Let us briefiy
consider, as an example, the case of
man.

After fertilisation of the female ovum,
or egg cell, has taken place, cell division
and consequent growth proceeds at a rapid
rate. In the nine months preceding birth,
the human embryo grows from a nearly
weightless single cell to a fully formed
individual weighing about seven pounds
and consisting of an estimated 2 trillion
(2,000,000,000,000) cells. It is interesting
to speculate what would happen if a baby
were to grow at the same rate after
birth as before. At eight months he
would weigh approximately one hundred
million pounds — 50,000 tons! Fortu-
nately, Nature’s controls operate to slow
down cell division during infancy and
childhood to a rate sufficient to maintain
normal body development.

Very early in the life of the embryo the
process of cell differentiation commences.
In response to some unknown stimuli
certain cells are changed in such a way
that after subsequent divisions their des-
cendants assume different and distinctive
features, forming bone, muscle, skin,

yCal, CCIl d1VisloI

Ils that have worn out or been

place cell al nav
damaged by injury or disease; when an
injury occurs the healthy cells surround-
ing the damaged tissue reproduce to fill
the wound. It has been estimated that
some 2% of the 25-60 trillion cells com-
prising the full-grown human body are
lost through death or injury every day.
Thus billions of new cells must be manu-
factured daily to restore the loss.

The greatest rate of renewal is found
in the skin, the male gonads, the intestines
and the bone marrow. The liver cell, on
the other hand, appears to have a life of
about 18 months, while the highly differ-
entiated nerve cells are present at birth in
their full quota and are irreplaceable in
the event of their destruction.

It is little wonder that the human body
is often compared to a machine — one
that is infinitely more complex, and per-
forms infinitely more tasks, than any
machine man has yet been able to
construct.

THE UPJOHN CO.

THE CELL MEMBRANE, based on electron
micrographs of membranes from rat tissues.
The complicated contour, with its deep out-
pouchings and infoldings, is important in estab-
lishing a large area of contact between cells.

THE RIDDLE OF CANCER

Among the myriad questions concern-
ing the cell that science has yet to answer,
those relating to the problem of dis-
ordered cell growth are perhaps the most
intriguing. From the very beginning, the
normal growth process demonstrates a
controlled and purposeful pattern of dev-
elopment. Throughout, it is subject to and
responds to inherent limiting influences,
so that when its purpose has been achiev-
ed and maturity reached, growth comes
to a halt. A delicate balance is main-
tained between the various tissues and
organs, enabling each to perform its pre-
ordained tasks efficiently and with due
regard to the overall requirements of the
organism of which it forms a part,



In some individuals, for reasons that
are not yet clear, this biological balance
and control no longer seems to function
as it should. The pattern of normal
growth is disrupted, cell division takes
place erratically and without purpose, and
the cells thus produced group together to
form an abnormal mass or tumour.

Many tumours, such as warts and cysts,
consist of cells which, although multiply-
ing in excess, remain in a well-
circumscribed community and do not
spread beyond a limited area. Since they
do not as a rule endanger life, they are
said to be benign.

Other tumours, however, are not
limited in their growth in this way. Their
cells may infiltrate into surrounding
tissues, robbing neighbouring cells of
nourishment and bringing about their
destruction. An even more dangerous
characteristic is their ability to “metasta-
sise”, or spread. Invading the walls of
lymph canals and blood vessels the mig-
ratory cells enter the circulatory system,
through which they are borne to distant
parts of the body where “secondary”
colonies of growth are established. This
type of tumour—because its cells, unless
controlled by proper treatment, continue
dividing indefinitely and will eventually
destroy tissues or organs essential to the
life of the organism—is called malignant,
or cancer.

Microscopic comparison of the struc-
ture of normal and cancerous cells reveals
many significant differences. The cells of
a malignant tumour tend to be misshapen
and irregular in size, and to lose the
distinctive  features characteristic of
neighbouring normal cells in the same
tissue. Further, they frequently reproduce
in an apparently uncontrolled way, divid-
ing not one into two and two into four,
but one into three or four or five.

PROGRESS IN RESEARCH

Intensive study of these abnormal cells,
which have caused mankind so much fear
and suffering, goes on unceasingly—to
discover how malignant cells derive from
apparently normal cells, what causes
them to act in this way, how to control
their rapid and unruly growth, and so on.
These and many other questions remain
unanswered, but research has made some
progress.

The known differences in the behaviour
and structure of normal and cancer cells
have enabled scientists to develop a num-
ber of chemical compounds which are
temporarily effective in controlling some
forms of malignant disease. The 20 or 30
substances now in standard use are of
several types. Some are cell poisons in-
tended to interfere with the process of
cell division, and thus to inhibit the
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growth of cancer cells. Others, the meta-
bolic antagonists, are intended to starve
malignant cells by blocking vital meta-
bolic processes. Certain hormones have
been found to control for varying periods
the growth of some hormone-dependent
cancers, such as those of the breast and

prostate, by modifying the hormonal
environment.

But of all the secrets deciphered
through the study of cells, perhaps none
is more dramatic and has greater pos-
sibilities than a technique, developed by
Dr. George N. Papanicolaou in the
United States, that points the way to a
new means of cancer detection. This
procedure relies for its effectiveness on a
natural process that takes place in the
body cycle.

Worn-out and damaged cells, as we
have seen, are continually being replen-
ished through cell division. As the new
cells push up from below in the process
of growth, old cells are dislodged at the
surface and are washed away in mucus.
This happens both in normal and abnor-
mal cell growth. Microscopic examina
tion of a sample of this fluid thus pro-
vides a valuable guide to the type of cells
being dislodged from nearby tissues. The
presence of abnormal cells in the sample,
even without other symptoms, suggest
that cancer may be developing.

THE ELECTRON
MICROSCOPE,
with magnifications g5
high as 100,000, has
made it possible for
the scientist to ey.
plore the ultra-fine '
structure of cells and
B organisms. Its jm.
mense power of de-
tecting  the  mog
minute detail has en.
abled research workers
to determine certain
physical  differences
between normal and
cancer cells.

Cells studied in this way come from
the lungs, bronchial tubes, stomach, blad-
der or other accessible sites. The major-
ity, however, come from the neck of the
uterus, one of the most common sites of
cancer in women. Early detection of
cancer of this organ through the cell or
‘smear’ test has been so successful tha
many doctors believe this form of the
disease could virtually be eliminated as
cause of death if the examination
be given regularly to all women.

Despite years of painstaking
and some brilliant achieveme
scientific knowledge of the
origins and behaviour—or,
ter, of the mechanism of

plete. But the accelerat
tific investigation, aided

facts to our sto
providing a more
rundamental stud
leviation. The
distant when
scarch work

cancer.



DISSECTING THE GUILTY CIGARETTE
OF MICE AND MEN AND LUNG CANCER

Numerous research projects into ali
aspects of the relation of smoking to ill-
health, particularly lung cancer, are now
under way in many countries. They are
being supported vy national cancer soc-
ieties, governmental authorities, medical
research institutes and university depart-
ments, and by various tobacco companies.
The following account of the work of the
British Tobacco Research Council ap-
peared in “The Herald” on April 20th,
1963. We reprint it with grateful acknow-
ledgements to The Herald and Weekly
Limes Ltd.

Some of the world’s strangest cigarettes
have just been made in Britain—eight
million of them. They have been given
the brand name “T One”, but they will
never be sold to the public. They are for
MICE.

Each represents the “average British
cigarette”, blended from all the tobaccos
on the market. Each will be smoked in
the “average British way”, 11 puffs a
minute, each puff lasting two seconds,

~ with a thousandth of a litre of smoke
- dragged through the butt each time.

The actual smoking will be done not

by mice, but by machines. The smoke

will be condensed—turned into a liquid

by trapping it in ice-boxes. And it is this
~ which will be given to the mice—by

painting it on to their flanks.

The Brand T One experiment is one of
a host of new projects now being
launched by the Tobacco Research Coun-
cil to throw fresh light on the relation-
ship between smoking and lung cancer.

(By the end of this year the Tobacco
Research Council, formerly the Tobacco
Manufacturers’ Standing Committee, will
have spent £1 million on research into
smoking since 1956.)

If the concentrated liquid tobacco
smoke sets going any tumours in the mice,
scientists will then break it down into its
different constituents and try these sep-
arately for any cancerous effect. A
culprit chemical may thus be pinpointed.

Mr. Geoffrey Todd, the Tobacco Re-
search Council’s director, told me today:
“Research to date suggests that if you
paint mice with huge doses of the liquid
concentrate several times a week over the

- whole of their life-span you can spark off

tumours in a few. But the doses needed
represent smoking thousands of cigarettes
a year, :

chemical in condensed smoke is ab)
,u tu:;ours in ml;cl:lee. Nor d& we |
what happens in the body of a n
1 be applied to the %

if all the research we
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“At present, nobody can say Ehat

P

Mr. Todd also told me about another

important rescarch project, to be started
next year. The tobacco for it is growing
now in Mexico. At the end of the
season it will be harvested and divided
into two. One batch will be cured slowly
in the sun; this is how cigar tobacco is

dried, and results in a dark leaf.

The other batch will be hung in barns
over flue-pipes heated by an oil-burner.
This is the curing process used for British
cigarette tobacco, and the heat quickly
turns the leaf a golden colour.

PUFFED SMOKE

Two brands of cigarette will then be
made. Smoke from each will be con-
densed and painted on separate colonies
of mice, but some of the smoke will be
puffed directly at the animals so that they
inhale it. The purpose of this test is to
find out if there is anything in modern
tobacco curing methods which might
cause cancer.

The same brands of cigarettes will be
used to explore another possibility—that
smoking may trigger cancer in lungs
which have been attacked by a virus.

Two American scientists—Paul Kotin
and Dean Wisely, of the University of
Southern California—found a hint of this
recently when they dosed 1,800 mice
with flu virus and choking, Los Angeles-
type smog. None of the animals inhaling
smog alone developed tumours. Only 11 of
those injected with flu virus did. But 33
of the mice which received both insults
to their lungs went down with cancer.

These, incidentally, are the only known
cases of lung cancer being artificially in-
duced in an animal.

ARE GERMS TO BLAME?

Some rats whose skin has turned ma-
hogany brown from nicotine in the 65
cigarette-a-day smogs in which they have
spent the whole of their lives, are
completely disease-free. This leads one
to suspect that human smokers are at-
tacked by germs, or have some additional
factors in their make-up, which lay them
open to lung cancer where animals are
not. For this reason, the Tobacco Research
Council is giving £500,000 towards a
massive 10-year study by the London
School of Hygiene with the aim of getting
at the root causes of all respiratory
disease.

s

smoking.

AMERICAN CANCER SOCIETY

¢ ARS PAINTED ON MICE can cause
F B:a‘;'lgcors.TThl: is one link in the chain of evidence

connecting lung cancer in humans with cigarette

Mr. Todd explained:

. I
We want to find

out why Mr. A gets lung cancer when
Mr. B and Mr. C don’t—is there some-
thing about him that is different from the
rest:

“We may well end up with a list of 10
characteristics which add up to a lung
cancer ‘type’. It might be possible then

for a man to go to his doctor and be told:
“You have all 10—you are in the high
risk category—I advise you not to
smoke’. Or for another man to be told:
‘You have none of these characteristics—
go ahead and smoke to your heart’s con-
tent’.”

Mr. Todd added: “We have tried to
lay down a balanced research program—
to put a whole host of popular ideas on a
scientific footing. With a bit of luck we
might obtain some important leads
within four or five years, but it is becom-
ing obvious that there are many other
factors involved in lung cancer apart
from just smoking.”

There I left Mr. Todd. But from other
inquiries I have made it is now possible
to summarise the smoking-lung cancer
story to date like this:

NOBODY can deny that there is a link
between the two. But nobody has proved
that smoking is the sole culprit.

ANIMALS have never been given can-
cer by inhaling cigarette smoke.

~ NOBODY is sure what constituents
in cigarette smoke are harmful.

The result of the trend towards smoking
“filter-tips” will not be apparent for 30
years. The cancer mortality figures of the
1990s will show their true value.

ELIMINATING FACTORS

It is most unlikely that the temperature
at which a cigarette burns is an impor-
tant factor.* By the time the smoke reaches
the mouth it is cool.

It is most unlikely that cigarette paper
is a factor. It forms only three per cent
of a smoke. Cigarettes made entirely out
of paper have failed to cause tumours.

Manufacturers’ printing ink has been
ruled out. So have petrol lighters.

The way in which tobacco is cured
could be a factor.

There are grounds for suspicion that
cancer may strike in already-diseased
lungs, or lungs scarred by a virus.

There is reason to wonder if smoking
may not prematurely age some lungs, so
that the local mechanism for controlling
growth of cells there fails.

The quest for truth goes on.

*NOTE: Many research workers would
disagree with the view expressed here that
the burning temperature of cigarettes is
unimportant. Some scientists have sug-
gested that the high temperatures at
which cigarettes burn while actually being
smoked (700° to 850°C.) could account
for the production of cancer-causing
chemicals during combustion. If this is
so, the lower burning temperatures of
pipe and cigar tobacco would help to
explain the lesser risk of developing lung
cancer experienced by pipe and cigar
smokers. — Editor, “V.C.N.”
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CELL EXAMINATION: NEW WEAPON IN CANCER DIA
by Carlotta Kellaway and A. J. Brown

The development of scientific methods
of diagnosis in the present century can
be counted a major advance in the fight
against cancer. By revealing the presence
of malignant growths while they are still
“localized”, or confined to the immediate
body areas in which they originated, these
techniques help to save thousands of lives
each year.

Twenty-five years ago doctors cured
only one case of cancer in every four they
treated. Today, following notable ad-
vances in surgical techniques and in
methods of radiation treatment, the figure
is one in three. With the wider applica-
tion of available methods of cancer detec-
tion, many authorities claim that half of
all present cases, or one in two, are po-
tentially curable.

DANGER OF DELAY

The problem is to detect the disease at
the early or “localized” stage, so that all
cancer cells in the body can be removed
by surgery or destroyed by radiation.
Delay in diagnosis and treatment may
allow time for some of these outlaw cells
to break away from the primary growth
and to be carried by the lymph channels
or blood vessels to other parts of the
body.

This process, known as “metastasis”,
may be retarded temporarily by the
body’s own protective mechanism.
Neighbouring lymph nodes may trap for

a while the migrating cancer cells and
thus delay their spread. At this, the
“regional involvement” stage of the dis-
ease, cure is still possible in many cases,
although the outlook is less hopeful than
with localized cancer (See Table).

Once cancer cells have spread beyond
the regional lymph nodes the disease is
regarded as “advanced” and there is re-
latively little prospect for cure, although
much can be done to prolong life and
palliate the effects of the disease.

EARLY DETECTION

What steps then can be taken to ensure
that diagnosis is made as early as pos-
sible? Much rests on the patient himself,
whose promptness in reporting any pos-
sible cancer symptom to his doctor will
materially improve his chance of cure.

At present the discovery of cancer is
often delayed because many people feel
that their symptoms are not serious
enough to warrant medical attention. A
continuing public education programme
is therefore necessary to alert all adults
to the warning signs of the disease, and
to the need for prompt action when one
is noticed.

Some authorities believe that the most
effective safeguard against cancer is a
routine annual check-up, so that the pre-
sence of any symptoms may be detected
at the earliest possible stage.

FIVE-YEAR CANCER SURVIVAL RATES FOR SELECTED SITES

THE IMPORTANCE OF EARLY DIAGNOSIS AND TREATMENT OF CANCER is m
by the above table. It shows the five-year survival rates of cancer of several common site j

treated in the “localized” and *

t" stages. The ‘“‘advanced’ stage i

included since prospects for cure are uncnlly s0 unfavourable, The figures were reporicd .
4th National Cancer Confcmlct. U.S.A., 1960. (N.B.—Five-year survival without recur:.
generally regarded as a “cure,” although tht disease may subsequently recur in some case;

OSIS
CONFIRMI ™ 12 DIAGNOSIS
When cancer nspected, the stepy
taken to confirm diagnosis follow 4
carefully-planncd  routine, hcginning in
the general practitioner’s  surgery and
ending in the pathologist’s laboratory,

The family doctor, with his detailed
knowledge of the patient’s medical his.
tory, plays an important part in the dis.
covery of carly cancer. After listening to
the patient’s account of his symptoms, he
performs a thorough physical examination
to determine their cause. Most external
cancers are readily diagnosed, but it s
often difficult to detect internal growths
in their earliest stages by examination
alone. For this reason it is often necessary
to arrange for a number of specialised
investigations, which may include X-
rays, laboratory tests of blood and urine,
or visualisation of one or other of the in-
ternal organs by means of special viewing
instruments.

THE BIOPSY

The presence of cancer can be
fied with certainty by means ofa ;
that is, the microscopic exami
minute piece of tissue removs
growth. The pathologist who
the examination is able to
appearance of the cells
sample whether the gro
cancerous, and if so, the
present.

If the tumour is read
specimen may be obtai

rule the biopsy is perfor
of the special investigat
course of an explorato
the latter case the patholog
ing the tissue under
generally able to mak
diagnosis. This informa
relayed to the surgeon,
to decide what operation,

A further examinatic
of the total excised growtl
eration to determine the
nature of any future trea
surgery or radio-therapy,
to protect the patient ags
rence of the disease.

Until recently, the role of the
cist in cancer diagnosis has be
concerned with the laboratory

nptoms of the disease. Despite if
ignostic aids at the doctor’s disposd

detection of early localized cancef =
lore it has given rise to any noticeable =
mptoms, remains a major problem.
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THE CELL TEST

For years doctors and scientists
searched for a simple and sure procedure
that would reveal cancer at its earliest
and most curable stage. Such a means for
the early detection of some cancers is
now available. Known as the “cell test”,
it is being applied on an increasing scale
in Australia in connection with one of
the most common forms of cancer in
women—that affecting the uterus, or

womb.

One British expert who visited Aus-
tralia recently predicted that if every
woman over thirty years of age was given
an annual examination, including this test,
the cure of cancer of the womb would
become an achievable goal in virtually
all women who develop the disease.

1CC (8
Im lne uvnied Stat 1c 1Y 20
Dr. Papanicolao \ estigating th
various types of cells shed or “exfoliated
by the uterus and vaginal lining at differ-
ent periods of the menstrual cycle.

These cast-oif cells accumulate in the

normal fluid secretions, and in the course
of his research he noted in some samples
of secretions a number of cells with ab-
normally large nuclei. He was able to
determine that these abnormal cells were
in fact malignant, and that their presence
indicated the growth of cancer in the
parent organ although no other symptoms
were yet visible.

SKILLED TECHNICIANS AT THE ROYAL WOMEN'S HOSPITAL, MELBOURNE, study
slides of cells in body fluids, looking for abnormalities suggestive of cancer.
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structural differences between
cells and their malignant counterparts
the nature of the cells present in
sample could then be accurately deter-

mined by microscopic examination

Despite his success in detecting early
cancer in this way, it was not until some
25 years later that Dr. Papanicolaou’s
revolutionary technique began to gain
acceptance as a practical and reliable
means of cancer detection. Subsequent
field trials in the United States, the
U.S.S.R., Canada and elsewhere have put
beyond doubt that it can be usefully em-
ployed on a mass basis. In these trials
about five women out of every thousand
examined, proved on the average to have
unsuspected uterine cancer. Detected at
this symptomless stage, the cure rate for
this form of the disease is close to 100%
—one of the brightest prospects in can-
cer control today.

HOPES FOR THE FUTURE

Cell examination, or cyto-pathology, is
fast becoming a major diagnostic tool,
and seems likely to become even more
important in the future. It is not, however,
a precise test that can determine with
absolute certainty that cancer is present
and its exact site. For this a biopsy is
essential. But it can, and does, point to
suspicious areas of tissue that warrant a
biopsy—Ilong before any other symptoms
of disease make their appearance.

Its proven success in detecting localized
cancer of the uterus now forms the basis
for extensive research as to how the tech-
nique may be applied to other parts of the
body from which cell samplings may be
taken. Already some success has been
achieved in evolving methods for detect-
ing cancer of the stomach, lungs, rectum
and kidney. For the immediate future,
however, uterine cancer is the most pro-
mising target, because of its nature and
adaptability to mass screenings, and the
exceptionally good prospects it offers for
complete and permanent cure.

The Anti-Cancer Council has encour-
aged the development of cell examination
services in several Victorian hospitals by
providing funds for the purchase of equip-
ment, and for training pathologists and
technicians in the specialised techniques.
It has also assisted in setting up a pilot
scheme for a Cancer Detection Centre
at the Royal Women’s Hospital. The
Council is continuing its efforts to expand
facilities for cytological diagnosis, which
are neither as freely utilised nor as
generally available in Victoria as is
desirable if cancer is to be brought more
fully under control.
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TREATMENT STUDIES UNDER WAY ON NEW MACHINE

Physicists from the Peter MacCallum
Clinic are testing the cancer treatment
applications of the most powerful elec-
tronic equipment in Australia — Mel-
bourne University’s atom-smashing
Betatron, which has a maximum energy
output of 35 million electron volts. By
arrangement with the University, the
Clinic staff have access to the machine
for 10 hours each week to take physical
measurements of the electron beam.
Overseas experience has shown that the
streams of minute electrical charges pro-
duced by the Betatron can be effectively
used in treating some forms of cancer.

The results of the studies now under
way may have an important bearing on
future developments in the treatment of
cancer in Victoria.

Apart from these investigations, the
Betatron is being used for pure research
by members of the Physics Department
staff under the supervision of Dr. B. M.
Spicer, associate director of nuclear re-
search. Since its installation early in
March, Dr. Spicer and his colleagues
have completed an experiment to deter-
mine the photo-neutron cross-section of
calcium-40. At least another 20 experi-

disintegration of
materials are

ments involving the
atomic nuclei of other
presently under way or listed for study
in the coming months.

The Anti-Cancer Council contributed
towards the total cost of £100,000
required to purchase and instal the
machine in radiation-proof premises at
the University.
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Mr. Peter Byrne, technical officer, engaged in
maintenance of the Betatron at the Physics
Department, University of Melbourne.

CONTINUING SUPPORT FOR EDUCATION CAMPAIGN

The development of a healthy public
state of mind with regard to cancer is
of vital importance in combating the
disease. The growing public support for
the Council’s education programme is
therefore encouraging evidence that
ignorance, superstition and unreasoning
fear of cancer are slowly being dispelled.
The Country Committees are con-
tinuing to play a vital part in this cam-
paign. In the Loddon Region the Con-
ference sponsored by the Bendigo
Regional Committee in February has led
to an intensification of cancer education
activities. A vigorous two-day programme
in Echuca included three public meetings,
lectures on smoking and lung cancer to
800 schoolchildren, literature distribution
and press and radio publicity. The
Castlemaine and Kyneton Committees are
planning similar programmes in asso-
ciation with local community groups.

The Hamilton Regional Committee has
also been very active. The support of
local service clubs and the C.W.A. was
enlisted to plan an intensive “Education
Week” in May. Featuring public and
group meetings, film screenings, school
talks, door-to-door distribution of folders
and handbills, and a display in the Art
Gallery foyer, the programme received
excellent press and radio publicity. Over
1,000 secondary and technical school
students were addressed on smoking
risks.
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For the second year running it is
planned to have an anti-cancer exhibit
at the Royal Melbourne Show, while the
Mobile Unit will visit the Shows at
Bendigo, Geelong, Hamilton, Shepparton
and Wangaratta.
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Officer; Mr, E. J. Gleeson, Chairman; a
Gallery,

PLANNING “CANCER EDUCATION WEFK"” AT HAMILTON. Left to
Whitelaw, Secretary of the Hamilton Comn
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CO-OPERATIVIE STUDY OF
LEUKAEMIA

Children’s hosp hroughout Auyg-
tralia are taking j 1 @ group study
of the effects o wncer  drugs in
prolonging remis symptoms ip
acute leukaemia tudy, sponsored
by the Australiar ancer Society, in-

volves the wuse of drugs with proven
effect against the discase in patients aged
up to 14 years, and does not duplicate
any project in progress elsewhere.

Chemotherapy for acute leukaemia
in childhood has made significant pro.-
gress during the past 15 years. Worth-
while remissions can now be produced
in at least 80% of patients, and the
average length of the period of survival
is more than a year. The problem with
each of the various drugs used in treat-
ment, however, has been the development
sooner or later of resistance to its anti-
leukaemic action. Recent work suggests
that the growth of drug resistance may
be delayed by using the available drugs
in rotation, discontinuing each drug and
replacing it with the next before resistance
has developed.

This is the first time that clinical
workers in all States have joined together
to pool their experience in leukaemia
treatment. They will all keep to the
same strict plan in studying their patients.
This combined teamwork will produce
the answer more promptly than if each
doctor worked in isolation.

The stimulus for the study h
come from the work of the grouj
chairman, Dr. John Colebatch, at t
Royal Children’s Hospital in M
bourne. Dr. Colebatch recently return
from a tour overseas as the Anti-Can
Council’s Robert Fowler Travelling Fel-
low for 1962, during which he inves
gated the latest developments
leukaemia treatment.

Mr. A. J. Brown, the
{shworth, Director of
y * Art Gallery foyer.



