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the working group to provide a basis for planning
although, interestingly, no other country has introduced
a re-screening interval of greater than two years. They
calculated that there would need to be 120screening units
to cover the UK. Whilst this new service is being set up
the debate about breast cancer screening in Britain has
continued.

The experience of the Edinburgh team also highlights
the difficulties of a screening programme which need to
be tackled such' as increasing the attendance of those
invited for screening, the need for high quality mammo-
graphy, and the definition of the population to be
screened. A Lancet editorial" cautioned against making
the same mistakes of organization and management with
breast cancer screening that have been made with cervical
screening in Britain.

My own view of the UK breast cancer screening pro-
gramme is that now the decision has been taken we should
.do everything to implement the screening programme and
evaluate its results. Only then will it be possible to assess
whether the procedure is of any value. It should be noted
that other aspects of breast cancer research which will be
an integral part of the programme include evaluation of
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SUMMARY
The first part of this study evaluated levels of DNA
topoisomerase I in surgically resected normal human colonic
mucosa and primary adenocarcinomas of the colon and in
xenografts of human colon cancer in nude mice. Topoisomerase
I levels (assayed by immunoblot analysis) were 14-16 fold higher
in cancerous tissue than in normal mucosa (p<O.OI).

The second part of the study evaluated the therapeutic efficacy
of several topoisomerase I 'poisons' implanted subcutaneously
in nude mice of three different human colon cancer cell lines.
The 'poisons' used were analogues of the naturally occurring
plant alkaloid 20(S) camptothecin, including 20(RS)-9-amino
camptothecin (9-AC) , 20(RS)-10 amino camptothecin and
20(RS)-10,11-methylene dioxy-camptothecin and its sodium
salt. Simultaneous evaluation of conventional chemotherapeutic
agents (nitrosoureas, doxorubicin, melphalan, 5 fluorouracil,
methotrexate, vincristine and vinblastine) was done in the same
tumour model. The xenografts were implanted on day 0 and the
drugs injected subcutaneously (except doxorubicin which was
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annual screening of women above 40 years of age, the fre-
quency of screening necessary for those over 50, the value
of two views in mammography, and the best treatment
options for very small cancers.
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given intravenously) from day 7 onwards, twice a week for
5-6 weeks.

The conventional cytotoxic agents induced only minimal
growth retardation of tumour implants. However, the
camptothecin analogues produced significant reductions in
tumour volume. The first course of treatment with 9-AC at a
dose of 10-12.5 mg/kg body weight/dose given twice weekly for
6 weeks on three different cell lines resulted in no evidence of
disease (NED) or minimal disease (tumour volume >0.1 ern") in
23/24 mice. The average duration of remission was 56-62 days.
No major toxicity was observed during the first course oftherapy.
On day 51, mice having minimal residual disease (MRD) were
administered a second course of therapy with 6 injections of
9-AC at a dose of 12.5 mg/kg. The results showed NED or MRD
in 12112mice. Long term survival (>7 months) was observed in
11 mice. However, the second course resulted in cumulative
toxicity (average weight loss of 19% with reduction in perfor-
mance status). The authors suggest that 9-AC is highly effective
against three human colon cancer cell lines and its administration
is associated with low, reversible toxicity.

COMMENT
Various facets of molecular oncobiology have come under
sharp focus in the last decade. A fascinating subject is the
identification of a molecular process specific for cancer
cells, which can be a reliable target for cytotoxic drugs.
The mechanism of action of the new and old chemothera-
peutic agents has recently been critically scrutinized. This
improved understanding of molecular biology has resulted
in a 'new' class of agents named topoisomerase 'poisons'
(some of which were formerly known as DNA-intercalating
or chromosome-fragmenting agents).



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.'

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
bisantrene)." 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


