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monkeys reve'l!ed that the nucleolus had segregated
into granular and fibrillar parts." Actinomycin D also
produces segregation of the nucleolar components and
nucleolar caps." The biochemical effects of aflatoxin and
actinomycin D have certain characteristics in common,
such as inhibition of RNA polymerase, messenger RNA
production and protein synthesis." Inhibition of protein
synthesis," DNA synthesis" and RNA synthesislS has been
observed in various cell cultures. The interference in
nuclear DNA and RNA metabolism may well be respons
ible for the morphological changes observed. Similarly the
decrease in chromatin-producing ghost-like nuclei (also
observed by Zuckerman et al.)" may result from these bio
chemical changes.

Apart from the accentuated degenerative changes simi
lar to those seen after aflatoxin, ochratoxin A produced
several unusual morphological changes. There was a
marked decrease in the percentage of cells in normal
mitosis, but it is interesting that at 24 hours the total
number of cells undergoing some form of mitosis re
mained fairly constant. Thus, as the percentage of mitotic
cells decreased, those in pseudoprophase and blocked
metaphase increased. The addition of ribonuclease to
fibroblast cultures results in cells becoming blocked in
'pseudoprophase',19 apparently unable to proceed to cell
division. Ribonuclease also produces metaphase block in
cultures.'" It seems that the effects of ochratoxin A on
mitosis are similar to those produced by ribonuclease.
Whether the action of ochratoxin A involves an increase
in ribonuclease activity is not known, but recent work has
shown that there is a decrease in rat kidney RNA after
ochratoxin A administration." This would support the idea
that ochratoxin A either stimulates ribonuclease or has
an action with characteristics similar to ribonuclease.

Fragmented or multiple nuclei containing the clumped
chromatin morphologically similar to that seen in 'pseudo
prophase' cells may reflect a toxic action of ochratoxin
superimposed on the other effects.

The cells not involved in mitosis after ochratoxin A
administration have large rounded nucleoli. Morpholo
gical changes in the nucleolus may also be related to
alterations in RNA metabolism, and may be a reflection
of a similar biochemical effect on non-mitotic cells.

The morphological changes observed after ochratoxin
A and aflatoxin treatment of cell cultures differed con-

siderably. Aflatoxin produced fragmentation of the nucleo
lus which could be due to inhibition of RNA formation.
Ochratoxin produced effects on mitotic cells which could
result from an entirely different action, namely, an in
crease in RNA catab.)li;~.

SUMMARY

Aflatoxin and ochratoxin produced 5p~cific cytological altera
tions in African green mon:;ey kidney epithelial cell cultures
after 24 and 48 hours of exposure. Aflatoxin produced a
decrease in mitosis and fragmentation of the nucleolus. as well
as non-specific changes such as cytoplasmic vacuolation and
pycnosis or karyorrhexis. Ochratoxin produced enlarged nu
cleoli surrounded by a non-staining ho.~o at all dc~es. A de
crease in normal mitosis was observed simultaneously with an
increase in abnormal forms. Prophase and metaphase blocks
were observed at 24 hours, but at 48 hours no mitotic figures
were seen. Ochratoxin also produced non-specific degenerative
changes. These observations confirm previous findings with
aflatoxin which are consistent with its effects on RNA meta
bolism. The effects of ochratoxin are similar to those observed
in cell cultures exposed to ribonuclease.

We wish to thank Mr N. Liebenberg for photographic
assistance.
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THE DENDRITIC PATHOLOGIST*

PROF. J. F. MURRAY, South African Institute for Medical Research, Johannesburg

The upholding of tradition is important and sometimes difficult
-no matter whether one is 3rd, 30th or 300th in the line of
succession-and the tradition of the President's address is no
exception to this rule.

Older members have watched the growth of our Society;
they have suffered with its growing pains, they have seen its
tendency to fission, and they have witnessed its reunion, Now
the Society is firmly established and is not only national but
international in its affiliations. This is witnessed by the fact
that we are now a Division of the International Academy of

'Presidential address delivered to the Annual Congress of the South African
Society of PathOlogists, 4 July 1968.

Pathology, that we have honoured and distinguished guests
from abroad with us today, and that many of our members
have attended and participated in international congresses and
have been appointed members of international committees
and organizations. This is no parochial pride. It is a simple
statement of the esteem in which our members are held at
home and abroad. This esteem is firmly based upon solid
achievement in the world of science.

AU this has been achieved by successive generations of
pathologists who, even as they scaled the heights, were under
going a progressive metamorphosis. At one time we were
all 'pathologists', but my predecessors in this office have em-
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phasized the steadily increasing degree of specialization in
pathology. With every year that passes, we see this ultra- .
specialization inneasing. In the academic field this can only be
to the benefit of pathology as a whole, but, for the individual,
it can so restrict his interests that he can lose touch even with
closely related fields. This is exemplified by the very nomen
clature we use. We are no longer content to be pathologists;
we are now neuropathologists, gynaecological pathologists,
dermatopathologists, cytopathologisfs and so on-not to speak
of the infinite divisions of the fields of microbiology, chemi
cal pathology and haem~tology. How, then, are we to keep in
contact with one another and continue to know something of
the language (or is it sometimes jargon) the other speaks?
Here, of course, is where our Society becomes of great im
portance and where I may, for the first time in this address,
make use of its title, 'the dendritic pathologist'. Lest speciali
zation has already proceeded so far that there are micro
biologists or others among us who have forgotten the meaning
of the word 'dendrite', let me remind them that it is a
branching protoplasmic process of the nerve cell which conducts
impulses towards the cell. You will recall that it forms a
synapse with the terminal arborizations of the axon from
where the impulse comes. One major function of this Society
is to facilitate the passage of information (and what is this
but an impulse?) from one member to another. Thus, at these
meetings, with our dendrites out and receptive, we gather a
wide range of information which would otherwise possibly
pass us by.

But there are other situations in which we can imagine the
dendritic processes of pathologists facilitating communications.
Let me briefly mention just 5 of them:

Contact with Other Fields of Medicine
Probably no other branch of medicine, except general prac

tice, has so many contacts with so many facets of medical
knowledge. One can imagine certain of our ultra-specialist
clinical colleagues who never have contact with, and may
never even meet, on a professional basis, their equally ultra
specialist clinical colleagues in other fields. But what clinical
meeting, in whatever specialty, is complete without someone
to deal with the pathology of the case or condition in question?
Here I use the term pathology in its broadest connotation. In
this sense it is true to say that there is no clinical field with
which the pathologist is not linked. Reaching out in all direc
tions into the rich clinical field around him, the pathologist is
concerned in some way or another with every imaginable
clinical condi tion. It is for this reason that the practice of
pathology is so rich in its rewards. Without the existence of
cellular or functional pathology there could be no clinical
disease. Therefore the dendrites of the pathologist must reach
out on all sides and make contact with all his clinical
colleagues. Although not all of you may agree with me, I
strongly believe that no pathologist is realizing his full potential
if he remains secluded in his laboratory and has no contact
with patients or with the clinicians who are responsible for
them. It is true that the furtherance of experimental pathology
is important, that the pursuit of the most intimate details of
molecular structure and function is vital, and that the ardent
pursuit of knowledge for its own sake is to be encouraged; but
behind and beyond and above all these aspects of laboratory
activity there lies the patient. It is for his sake that we
pathologists exist. I would urge our younger members to
remember this and not to withdraw their dendritic processes
so that they live in an ivory tower of magnificent seclusion
out of touch with the very reason for their existence-the
patient and the clinicians.

Contact with Paramedical Fields
The day when any doctor was completely self-sufficient is

gone. No longer can he act as pharmacist, anaesthetist, obste
trician, laboratory technician, surgeon and physician all rolled
into one. Not only has he become more specialized in a parti
cular field of medicine, he has also become dependent upon a
vast array of paramedical personnel. The modem radioth~ra

peutist must have a physicist in his team, the surgeon requues
expert technical assistants to man his bypass apparatus, the
physician calls in physiotherapists and occupational therapists

to assist him, and every clinician depends upon a scientifically
trained and expert nursing staff. The pathologist is no
exception. Gone is the day when, with a microtome, an
incubator, a waterbath, a centrifuge, a colorimeter and a
microscope, he could, single-handed, carry out all the technical
procedures required in the fields of bacteriology, histopatho
logy, biochemistry and haematology. Today he depends upo.n
an army of highly-trained technical assistants to prepare hiS
histochemical sections, to run his cell counters and auto
analysers, to supervise his scintillation counters, to use his
atomic absorption spectrophotometers and to carry out all the
complex technical procedures which are part and parcel of
the modern laboratory. The pathologist and the laboratory
technologist are mutually dependent and it is our duty, as
pathologists, to be sensitive to, and aware of, the aspirations
and needs of those with whom we work so closely. Our
dendritic processes must be constantly alert to inform us of the
changing needs in status, training and working conditions of
these, our closest colleagues.

Contact with Changing Methods in the Laboratory
This is a field in which we, as pathologists, must be con

stantly on the alert. At one time it was relatively easy to
design a laboratory. All laboratories had the same general
design and one could be fairly certain that a laboratory design
would still be functioning pretty satisfactorily 10 years later.
Today, we must have all our dendrites out to inform us of the
changing patterns which will be required in our laboratories as
new types of apparatus become available. We must be aware
of the need to make our laboratory designs more fluid so
that new types of apparatus can be accommodated in the
future without involving major structural alterations. The
myriad biochemical tests which occupy a vast amount of
bench space today will, we may assume, be handled by auto
mated or semi-automated apparatus in a fraction of the space
tomorrow. Here, too, we encounter the problem of how to or
ganize the work in such a way that the 60 or 100 results per hou r
<:.chieved by automated apparatus will not be slowed down to
10 or 20 per hour by a continuation of the traditional methods
of the typing-pool and the ever-so-slow messenger boy. Online
data processing, print-out devices in the wards and all the
paraphernalia of the modern electronic age are at our disposal,
and our dendritic processes must make us aware of them so
that, when the automated apparatus of tomorrow becomes
available to give us, not 60 or 100, but several hundred
results per hour, we shall be ready to make use of it and to
eliminate a large part of the delay which now exists between
receipt of a specimen and the despatch of a report. Sensitive
dendrites on the part of pathologists are, of course, of little
value if the dendrites of those who control the money-bags are
insensitive. Perhaps in this situation we require to make use of
our axonal terminal arborizations and send down an impulse
with an impact resembling a rocket which will set the dendrites
of the finance controllers jangling and even, perhaps, achieve
some action.

Contacts in the Field of Educatioll
With the constantly changing pattern of laboratory practice

and the ever-increasing specialization and tendency to compart
mentalization of pathologists, it is essential, especially for those
in senior positions, to sense the ever-ehanging needs of those
who seek training in the professional or technical fields of
pathology. Both my predecessors in this office made reference
to the determination of the Society to keep out of medical
politics. This is a decision of which they heartily approved
and I trust sincerely that the decision will never be altered.
They both emphasized, however, that the educational field
should not be regarded as part of medical politics. With this I
most definitely agree. There is no body more suited than this
to give sound advice on training programmes for pathologists
and technicians. Unfortunately, our Society has, as yet,
expressed no opinions in this field. Medical Council, university
medical schools, the Department of Education, the College
of Physicians, Surgeons and Gynaecologists of South Africa
and the Institute for Medical Research are all, in one way or
another, involved in training programmes and examination
systems for specialist pathologists and registered medical tech
nicians. Many of us, in various capacities, are aware that these
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bodies would welcome an expert expression of opinion from
a Society such as this, but our dendrites have been asleep.
Individual pathologists and various organizations have ex
pressed opinions, but from this Society there has been no
advice. We have tended to eschew this field. It is my personal
opinion that, by so doing, we are failing in our duty to the
field of pathology. If our Society does not take an active
interest we may see the emergence of training programmes
and examination systems of which we do not approve. If so,
we have only ourselves to blame.

It is all very well to say that Medical Council, the Depart
ment of Education or the College could have approached the
Society if they had wished to do so. I would suggest that the
initiative should rest with us. We should, I believe, have a
standing committee charged with the duty of constantly sur
veying the training needs of pathologists and technicians in
South Africa and accumulating information on this subject
from abroad. It should be a committee with all its dendrites
hypersensitive at all times, aware of the searchings (and some
times blunderings) of those organizations each of which handles
some aspect of the training, examination or registration of
pathologists and technicians. No one organization or body is
responsible for the whole gamut from recruitment to registra
tion. We alone, although not responsible, are intimately con
cerned with the whole gamut of this field. I would strongly
urge that our Society become actively engaged in it. The
quality of the papers and the attendance at these meetings
have shown the stature to which our Society has grown.

Later this month the South African Society of Medical
Technologists will hold its first national congress in Johannes
burg. The technologists' society has taken an active interest
in the training programmes and education of its members.
I believe that we should do likewise. I further believe that we
should not confine our interest in this field to pathologists; I
am sure that the Society of Medical Technologists would
welcome our cooperation.

Contacts in a Multiracial Society
This is an aspect of which I need say little. Everyone con

cerned with medical research in South Africa is well aware
of the fact that sooner or later, whether his subject be iso
enzymes at one end of the scale or gross morbid anatomy at
the other, he will end up with an interest in the differing
patterns in the different race groups. So marked are these
differences and so valuable are they as pointers to aetiology
and pathogenesis, that it is almost true to say that South
Africa is a vast natural laboratory set up for epidemiological
research---epidemiology in its broadest sense and not in its
strictly microbiological connotation. The dendritic stimulus
which urges us to investigate racial patterns of disease is so
universal in South Africa that we might well be the envy of
other, less fortunately placed, workers.

The concept of the 'critical mass' for the generation of an
atomic explosion has been made familiar to us by the nuclear
physicists. It seems probable that cross-fertilization of minds
is a major factor in the generation of successful fields of
research and it is effective because it creates a 'critical mass'
of mental activity which leads to new ideas, new concepts,
new projects.

This, I believe, is one of the major benefits of the annual
congress of our Society. It is one of the few occasions on
which a sufficient number of us meet to have a real inter
change of ideas across the borders of the various aspects of
pathology in which we work.

It -gives me sincere pleasure, as your President on this
occasion, to pay tribute to the high quality of the papers
presented at this Congress and to affirm, with sincere con
viction, that, so long as our pathologists have their dendritic
processes fully extended and in contact with the various fields
which I have briefly outlined, our chosen branch of the
profession will remain, as it is now, in the forefront of the
advance of medical knowledge in South Africa.

SOUTH AFRICAN SOCIETY OF PATHOLOGISTS: ABSTRACTS OF PAPERS
The following are abstracts of papers presented at the Annual Congress of the South African Society of Pathologists and
the Southern African Society for Haematology, held at the Civic Centre, Bellville, CP, on 4 - 6 July 1968.

TRITIUM INCORPORATION INTO UVER HAEMIN
FROM SUITABLY LABELLED HYDROGEN DONOR

SUBSTRATES IN EXPERIMENTAL PORPHYRIA

B. C. SHANLEY AND S. M. JOUBERT, Department of Chemical
Pathology, University of Natal, Durban

A primary action of porphyrinogenic drugs is considered to be
interference in terminal mitochondrial oxidation in the liver, as
evidenced by increased liver intramitochondrial NADH/NAD+
ratios following administration of porphyrinogenic drugs. It
has been proposed that the increased redox status of the liver
mitochondria induces increased porphyrin synthesis by initiating
increased succinate synthesis through reverse TCA cycle
activity. This proposal implies reductive synthesis of succinate
from fumarate as substrate, with a direct transfer of hydrogen
from reduced cofactor to fumarate. To establish the validity of
this hypothesis, it is necessary to demonstrate that reversal of
the succinate to fumarate reaction is possible in the liver
of the intact animal and that intramitochondrial hydrogen
transfer from cofactor to fumarate takes place in the intact
liver. Accordingly, the incorporation 3H from succinate-Z·Z'_3H,
ethanol-I-3H, malate-Z-3H and glutamate-Z-'H into liver haem
was studied in normal rats, and rats given allyl isopropylaceta
rnide (AlA). It was consistently found that in AlA-treated rats
3H incorporation from these precursors was decreased, despite
increased o-aminolaevulinate synthetase activity and a
known increase in liver haem synthesis. These results suggest
that the succinate substrate pool for haem synthesis does not
equilibrate with the tritiated precursors. This interpretation is
in direct conflict with existing views on haem synthesis and

necessitates a reconsideration of the mechanisms postulated to
control liver haem synthesis.

THE OCCURRENCE OF CYTOPLASMIC FIBRILS IN
NORMAL RAT LIVER CELLS, PRE-NEOPLASTIC CELLS

AND EXPERIMENTAL HEPATOCELLULAR
CARCINOMAS

A. H. TIMME, Department of Pathology, Medical School,
University of Cape Town

Cytoplasmic fibrils have been described in a variety of non
neoplastic and neoplastic tissues including human liver cancer.
In normal rat liver cells, fibrils are seen in relation to junctional
complexes and rarely in the cytoplasm where they occur as
short bundles of 4 - 6 fibres. Prominent bundles of fibrils have
also been observed in experimentally induced liver carcinomas
and appear to resemble their counterparts in the human neo
plasms. They have also been found in the hepatomas induced
in our strain of albino rats fed the carcinogen, p-dimethylami
noazobenzene. After the experimental animals have been fed
the carcinogenic dye for some months and before the tumours
arise, the pre-neoplastic cells show a remarkable increase in the
number and length of the cytoplasmic fibrils. They are found
mainly in three situations: (I) along the cell membranes where
some of them may be related to the normal fibrils of the
junctional complexes; (ii) in the cytoplasm itself where they
occur as bundles of straight fibres and (iii) rarely along the
outer nuclear membrane. With the possible exception of those
in (i) they appear to be free in the cytoplasm and do not




