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Discussion

DR R. W. D. TURNER: There are two points I would
like to make about fatty streaks. Firstly, they are almost
ubiquitous, even in those countries which do not get
atherosclerosis. Secondly, shortly after the International
Atherosclerosis Project a monograph was published which
doubted the thesis that atherosclerosis came from fatty
streak because of the quite different distribution. Does
Professor Woolf think that the fatty streak is a sort of
weak spot, which later, given an inappropriate diet and
so on, might lead to atherosclerosis?

PROFESSOR N. WOOLF: I think everything Dr Turner
says is perfectly true. The only point I make is that I
think we must just keep an open mind about whether it
is the whole truth at the moment. The trouble is that
perhaps more than one thing has been sheltering under
this generic umbrella 'fatty streak' and I think we ought
to re-examine the question with more precise data. I
think it is quite possible that it may well need some en-
vironmental noxa, using the word in a rather broad sense,
to bring about progression.

PROFESSOR H. M. SINCLAIR: I wonder if Professor
Woolf would agree that although these experimental
pathological changes are very beautiful and very interest-
ing, they are not a crucial thing in ischaemic heart disease.
The crucial thing surely must be the thrombotic tendency
of blood. As far as results of injury to the endothelium
are concerned, could you consider cervical rib? Here
there is constant damage to the endothelium and muscle
emboli and so forth, yet there is no atherosclerosis here,
Why?

PROFESSOR WOOLF: The point about the cervical rib is
extremely interesting and brings us on to the very difficult
question of localization of plaques in general and how
focal areas in different vascular beds respond in remark-
ably different ways. A most striking example to me is
what happens in the carotid tree in the neck, where it is
rare in my experience (and in my department we always
dissect up the entire extra-cranial carotid circulation) to
get other than fatty streaks in the carotid artery until one
comes to the bifurcation. There, not only does one get
atherosclerosis but one almost always gets ulceration and

calcification of thrombotic residue. If I were a better
mathematician or a better physicist, I might be able to
explain this, but I cannot and it is quite clear that we
are dealing with a multi-factorial situation of which blood
lipid level is one component and endothelial injury
another.

PROFESSOR JUNE LLOYD: The holes that you showed in
the rabbits as a result of cholesterol feeding, the implica-
tion was that the serum cholesterol rose and the holes
appeared. Firstly, is there a relationship with the level of
serum cholesterol, or is there a critical level of chol-
esterol? Secondly, is there a time factor; do you have to
wait a period of time or do you immediately start getting
damage?

PROFESSOR WOOLF: It is very easy to answer both of
those questions. I do not know yet. They are obviously
very pertinent questions and, of course, this work has also
been done in the monkey by Dr Ross and his co-workers.
They produced large amounts of stripping of the endo-
thelium. The work is time-consuming, expensive and very
labour-intensive on the scanning electron microscope.
All atherosclerosis starts off as a result of endothelial
injury and platelet aggegation. Nevertheless, there is no
doubt that mural thrombosis and incorporation into the
plaques is a potent mechanism for plaque growth. As we
have seen in animal studies, it is also a potent trigger for
smooth muscle cell proliferation. You do not have to have
smooth muscle cell proliferation in order to get plaque
growth, but you do get incorporation of thrombus into
the atherosclerotic plaque and this is sometimes very
slowly organized and on other occasions is not organized
at all.
UNKNOWN SPEAKER: Could you tell us about the rate

of natural history of atherosclerotic plaque?
PROFESSOR WOOLF: I do not think anyhuman pathologist

can really make any worthwhile statements about the
rate of development of atherosclerotic plaques in the
human. In animals, they certainly develop quickly and
you can increase plaque growth and internal thickening
very much by inducing focal thrombosis.
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