
SELECTED SUMMARIES

DNA undergoes complex conformational and topo-
logical changes during many cellular processes such as
replication and transcription. Topoisomerases catalyse
these changes in the DNA. Detailed analysis of prokaryotic
and eukaryotic cells has revealed two types of topo-
isomerases depending on whether they perform their
functions by introducing transient protein bridged DNA
breaks on one (type I) or both (type II) DNA strands. I

Both types of topoisomerases have been isolated from
mammalian cells. The relaxation activities of mammalian
DNA topoisomerases are probably involved in the relaxa-
tion of supercoils generated during various DNA transac-
tions such as replication and transcription, thus allowing
DNA to participate in various essential biochemical
processes without degenerating into an irretrievable
tangle; The essential role of topoisomerase II in cell
proliferation is also reflected in its abundance in rapidly
proliferating cells. Recently, high levels of topoisomerase
with qualitatively abnormal regulation has been reported
in cancer cells.?

Mammalian DNA topoisomerase II has' remarkable
structural and functional similarities to bacterial DNA
topoisomerase II (DNA gyrase). Like bacterial DNA
gyrase, which is an important cellular target of quinolone
antibiotics, mammalian DNA topoisomerase II is also the
cellular target of many potent anti-tumour drugs from
diverse chemical classes (epipodophyllotoxins, doxo-
rubicin, actinomycin-D. mitoxantrone, amsacrine and
bisantrenej.? These drugs, referred to as topoisomerase
'poisons', specifically interfere with the breakage-rejoining
reaction of the mammalian DNA topoisomerase II by
trapping a key covalent reaction intermediate ('cleavable
complex') so that the normally rapid process of strand
division, disintegration and rejoining is arrested mid-
stage. Endogenous nucleases subsequently induce DNA
degradation resulting in cell death. Mammalian topo-
isomerase I has recently been shown to be the specific
target of a plant alkaloid 20(S)-camptothecin. This anti-
tumour agent was initially tested in 1970 in phase I clinical
trials. Further clinical trials of the drug were abandoned
owing to prohibitive toxicity (leucopenia, haemorrhagic
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cystitis), and the non-availability' of analogues with better
anti-tumour efficacy. Giovanella and his colleagues in the
present study have used 9-amino camptothecin (9-AC)
and several other cytotoxic agents on human colon cancer
cell lines. The authors demonstrated marked growth
reduction of tumours after administration of 9-AC,
underlining the important in vivo activity, of the agent in
this tumour compared to conventional cytotoxic agents.
The activity of this topoisomerase I 'poison' in human
colon cancer cell lines can be partially explained by the
finding of increased levels of topoisomerase I in colon
cancer xenografts.

Research on DNA topoisomerases has progressed from
DNA enzymology to developing therapeutic drugs. The
study of anti-tumour drugs in xenograft systems can
provide a sound basis for clinical trials. Early clinical trials
of camptothecin were encouraging in this respect. 3.4

However, this drug and its analogues are at an early stage
of evaluation and should be included in standard chemo-
therapeutic regimens only if proved to be clearly effective
in large scale clinical trials. 'Selective' poisoning of
topoisomerase I and II will lead to an improved under-
standing of some distinct functions of the two enzymes in
cellular physiology. The independent and combined activity
of these 'poisons' in the selective inhibition of resistant
aerodigestive tumours is an interesting area for current
and future research.
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SUMMARY
The authors describe a new syndrome of subacute mountain
sickness in 21 young soldiers who spent 18 (SD 5.5) weeks in
extreme cold at very high altitudes ranging {rom 5800 to 6700
metres above sea level. The subjects were natives of Garhwal
(located at an altitude of 1000-2000 metres). In susceptible
soldiers the symptoms developed after an average of to.8 (SD 5.9)
weeks. Shortness of breath and dependent oedema were the
most important symptoms experienced by almost all of them.
Severe congestive heart failure and signs of pulmonary arterial
hypertension were present in all. Clinical examination revealed
that 13patients had ascites and 2 had pleural effusion. All patients
were investigated within three days of transfer to Chandigarh
(300 metres above sea level). Their haemoglobin was 18.5
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(SO 2.0) g/dl and haematocrit61.2% (SO 5.7). Right ventricular
hypertrophy with strain was shown by electrocardiography and
chest X-rays revealed mild cardiomegaly. Echocardiographic
evaluation showed that 17patients had pericardial effusion. The
left ventricular ejection fraction was normal in all. Nine patients
had diastolic hypertension (>95 mmHg). Pulmonary arterial
pressure was 26.1 (SO 4.5) mmHg and did not fall after oxygen
inhalation. Seven patients had elevated pulmonary arterial
wedge pressures (12 mmHg). Patients had mild hypocapnia
(Paco, 33.6; SO 8.4 mmHg) with almost normal arterial oxygen
tensions (87.9; SO 11.3 mmllg) when studied in Chandigarh.

The patients exhibited rapid symptomatic recovery after
transfer to the plains. Resolution of the symptoms was accom-
panied by profuse diuresis. No drugs were administered. All
signs of congestive heart failure also regressed after 4 weeks.

COMMENT
When people living at low altitudes move to high altitudes
they are known to develop several maladaptation syn-
dromes including acute mountain sickness! and acute high
altitude pulmonary oederna.l-' which manifest within a
week of arrival. In susceptible races prolonged stays at
high altitudes extending to many years may lead to
chronic mountain sickness or Monge's disease. 4,5 This is
characterized by polycythaemia, pulmonary hypertension
and congestive heart failure. The syndrome of pulmonary
arterial hypertension without polycythaemia has been
observed in Indian soldiers residing at high altitudes for
long periods. For some unexplained reason, a profound
polycythaemic response to high altitude hypoxia has been
infrequent in the Himalyan high altitude population.s

Anand and his colleagues now report a new syndrome
of subacute mountain sickness characterized by congestive
heart failure at very high altitudes. This syndrome was not
recognized earlier because people who normally dwell at
low altitudes do not frequently spend a long time at very
high altitudes. The basic mechanism of this illness appears
to be very similar to that of high altitude pulmonary
arterial hypertension, namely, a prominent vasoconstrictive
response to high altitude hypoxia. This results in pulmonary
arterial hypertension and chronic cor pulmonale. Structural
changes in the pulmonary vasculature result in persistence
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of mild to moderate pulmonary arterial hypertension
even after transfer to sea level. There is little hypoxic
vasoconstriction demonstrable at sea level. Thus the
resting arterial oxygen tension is almost normal, and the
pulmonary artery pressure does not fall with oxygen
inhalation. With normalization of the arterial oxygen
tension, the structural alterations in the pulmonary
vessels slowly regress to normal over a period of 4 to
12weeks.

The pathogenesis of this disorder at very high altitudes
is, therefore, quite different from that of chronic moun-
tain sickness. In the latter, the main pathophysiological
abnormality appears to be a relative insensitivity of the
respiratory centre to CO2 and hypoxaemia. Hypoxia
elicits a profound polycythaemic response in certain
races, producing many of the clinical manifestations of
Monge's disease.

If man must reside temporarily at very high altitudes,
what should be the optimal duration of stay that can be
recommended? Perhaps 8 to 12weeks would be a reason-
able recommendation as the symptoms in the present
study developed after 11 weeks of stay at high altitude.
Inhalation of oxygen for several hours each day, possibly
using an oxygen concentrator, may permit longer residence
at very high altitudes without causing adverse effects.
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