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Discussion

A PARTICIPANT: Have you studied platelets and
coagulation factors?

PROFESSOR D. HEATH: No. There is certainly a great
deal more to be done!
DR I. D. GREEN: Dr Houston showed X-rays compar-

ing acute pulmonary oedema of altitude with the adult
respiratory syndrome. What did your rats' lungs look
like? The electron micrograph did not look like the
respiratory distress syndrome, did it?
PROFESSOR HEATH: We just sent our rats up to the

Himalayas for an afternoon trip - they became oedema-
tous and we thought that this simulated high altitude
pulmonary oedema in man. When they died the features
were as shown. I have had the opportunity of looking at
the histological appearances of cases of high altitude
pulmonary oedema from both the Andes and the
Himalayas through the kindness, respectively, of Profes-
sor Arias-Stella and Dr John Dickinson. Light micro-
scopy of the condition is disappointing in that it reveals
only the features of a non-specific oedema of the lung.
There is dilatation of pulmonary capillaries, oedema
coagulation in alveolar ducts and spaces, and hyaline
membranes the histochemistry of which is identical with
that of the membranes found in the respiratory distress
syndrome of the newborn. Sludging of red cells and
microthrombi are seen in the pulmonary capillaries and
small intrapulmonary haemorrhages are found.
MR M. P. WARD: Can you comment on the incidence of

chemodectomata in patients with chronic bronchitis?
PROFESSOR Heath: Yes. I recollect a paper from about

4 years ago (Chedid and Jao, 1974) which reported an
increased incidence of chemodectomata in patients with
chronic bronchitis and emphysema.
MR WARD: Is the absence of Monge's disease in the

Himalayas anything to do with the absence of mining?
PROFESSOR HEATH: No. I think that many people now

regard Monge's disease as an expression of ageing at
high altitude - the physiological basis is chronic alveolar
hypoventilation. Monge junior has related the altitude to
the time of life at which one can expect to develop
Monge's disease. Its absence in the Himalayas is because
of the lack of communities there who live high enough.
DR C. S. HoUSTON: In the Nepalese Himalayas there

are no residents as high as in the Andes but on the
Tibetan side there are. Some live all the year at just below
5200 m: slightly lower in the winter and slightly higher in

the summer. I think the difference in incidence of Monge's
disease between the Andes and the Himalayas is a fact
but it worries me and I'm not sure that you should ascribe
it to the altitude at which people live.
MR WARD: I studied a Himalayan population at

4300 m and as judged by the ECG they did not have any
obvious pulmonary hypertension.
DR V. BALASUBRAMANJAN: Most of the highlanders we

report live between 4300 and 5200 m near to Tibet. One
of the most fascinating things we see in them is the lack
of polycythaemia.
PROFESSOR HEATH: This relates to the suggestion earlier

that the Sherpas may be showing features of adaptation
as contrasted to acclimatization.
DR HOUSTON: How many of them have worms?
DR J. G. DIcKINSON: The numbers of people living at

high altitude in the Nepal Himalayas are much smaller
than in the Andes. There are only about 3000 Sherpas
in Solo Khumbu. They do go up to 4900 m for part of the
year but for the rest of the time are lower.

PROFESSOR HEATH: In just one Andean mining town at
4400 m, Cerro de Pasco, there are probably 35 000 people.
Walking through the streets even a morbid anatomist
like me can pick out the patients with Monge's disease.
DR A. HOWELL: Were the endothelial vesicles which

you showed in the lung capillaries of the rats present in
any other tissues, for instance in the brain?

PROFESSOR HEATH: I regret to say that we didn't look.
DR J. H. COOTE: Where does the fluid escape from to

give rise to pulmonary oedema? You are telling us that
there is constriction of the pulmonary arteries - what
happens to the pressure in the capillaries?

PROFESSOR HEATH: In high altitude pulmonary oedema
there is certainly pulmonary arterial hypertension but the
pulmonary venous pressure is normal. I would imagine
that the capillary pressure is increased. Electron micro-
scopically pulmonary oedema is first detected in the
capillaries and we think the endothelial vesicles are
probably an early stage of it. Subsequently fluid escapes
into the alveolar space.
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