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Screening for colorectal cancer

Sidransky D, Tokino T, Hamilton SR, Kinzler KW, Levin B,
Forst P, Vogelstein B. (Department of Oncology, The.
Johns Hopkins University, Baltimore, Maryland and M.D.
Anderson Hospital, Houston, Texas, USA.) Identification
of ras oncogene mutations in the stool of patients with
curable colorectal tumors. Science 1992;256:102-4.

SUMMARY
As colorectal neoplasms are associated with genetic alterations,
the authors hypothesized that stool samples would contain cells
with mutations, shed from the tumours. They have now
demonstrated that the presence of colorectal tumours can be
detected by identification of the mutant genes in stool samples.
St'ools from patients with colorectal tumours were examined for
mutations which occur commonly in these tumours, viz. muta-
tions of K-ras at codons 12 or 13. Initially, stool samples were
obtained before bowel preparation for colonoscopy or surgery
from 24 patients. These patients had either a colonic carcinoma
or an adenoma greater than 1em in diameter. The tumours were
first analysed for the presence of K-ras gene mutations by
amplification of the first exon of the K-ras gene from DNA from
cryostat sections using the polymerase chain reaction (PCR).
Mutations were identified after the PCR products were cloned
and the pooled clones sequenced. Nine of the 24 tumours were
found to contain three different mutations of the first exon-
glycine-- to valine.l? glycine'? to aspartate,'> glycine" to
aspartate'>. Stool samples from the first two of the nine patients;
whose tumours contained mutations, were then analysed. After
evaluating several methods to purify the DNA from stool
samples, the most reproducible procedure was employed.
Approximately 100 ml of the stool sample frozen at -80 "C was
used. Particulate matter and most bacteria were removed by
centrifugation. Proteins were digested with proteinase K and
extracted with phenol and chloroform. DNA was precipitated
with ethanol and purified by binding to glass beads. From the
DNA thus obtained, the'first exon of K-ras was amplified using
PCR. PCR products were cloned in a bacteriophage vector and
the phage DNA transferred to nylon filters. Mutations were
recognized using labelled oligonucleotides. The same mutant
genes detected in the tumours were detected in the DNA
purified from the stools of the two patients. A control stool
sample, from a patient without a ras mutation in his tumour, did
not contain the mutation. Later, it was found that a simple
procedure, using Southern blots of crude PCR products of DNA
from stool, could be used to recognize the mutations. Using this
method, mutations were detected in stool samples from 8 of the
9 patients. Positive results were obtained in instances of both
benign and malignant tumours situated either in the proximal
or distal parts of the colon. Mutations were detectable even
when tumours were as small as 1.3 em>, The specific mutations
were not detectable in control stool samples either from
individuals without colorectal turnours or from individuals
with colorectal tumours which did not have K-ras mutations
at codons 12 or 13.

COMMENT
Colorectal cancers are among the most common of all
malignancies and it is believed that an orderly progression
in their development from normal mucosa to adenomatous
polyp, an early malignant phase and a final invasive
carcinoma, is the rule. Hence, it is logical to think that
mortality can be reduced if the tumour is detected in its early
stages and removed.

Two tests, the faecal occult blood test and endoscopy,
are generally employed to detect colorectal cancer and to
screen a high-risk population. Three methods are commonly
used to detect occult blood in the faeces.' The Haemoccult
test detects the peroxidase-like activity of haemoglobin.
However, it may yield false-positive results because of the
presence of dietary haemoglobin or myoglobin or from
vegetables with peroxidase-like activity and its ability to
detect cancer at an asymptomatic early stage is unknown. Its
sensitivity to detect large adenomatous polyps is considered
to be less than 10%. There must be as much as 20 ml of blood
per day in the stool before the results are reliably positive-
and thus the test will not detect neoplasms which do not bleed
at all or those which bleed only intermittently.

The Haemoquant test detects the porphyrin-like moiety of
haemoglobin and provides a measure of the overall bleeding
from the gastrointestinal tract. Its disadvantage is that the
test is positive in instances of bleeding from the upper
gastrointestinal tract as well.

The third method, the human haemoglobin immunoassay
is more specific for colonic bleeding and very sensitive to
small amounts of bleeding. However, it is associated with a
large number of 'false-positive' results, e.g. after bleeding
from haemorrhoids.

Screening by sigmoidoscopy has the advantages of high
diagnostic sensitivity and specificity. 3 Further, it has a
therapeutic potential since polyps and early cancers can be
removed during the procedure. However, it is less popular
than the occult blood test because of discomfort to the
patient, the risk of intestinal perforation, its high cost and the
effort and time required by the physician."

New screening tests for colon cancer, therefore, need to be
developed and evaluated.

It has been shown recently that colorectal cancer is the
final step in a series of molecular genetic events that occur
during the progression from a normal to a malignant mucosa=
and molecular markers have been found for these growths.

Sidransky et al. have now demonstrated that these molecular
lesions can be detected in the DNA extracted from the stools
of patients with early colon cancer and thus this test promises
to be a non-invasive, sensitive and specific method for
screening a population.

The value of screening has been disputed hitherto because
of a lack of evidence that it is effective in reducing the
morbidity or mortality from this malignancy.v? Now that a
sensitive stool test based on molecular biology techniques is
available there might be a rethinking on screening strategies
for colon cancer. However, before it is introduced more
widely, further studies are needed on its cost-effectiveness.
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Unfavourable metabolic milieu in visceral obesity

Pouliot MC, Despres J-P, Nadeau A, Moorjani S,
Prud'homme D, L~ien PJ, Tremblay A, Bouchard C.
(Physical Activity Sciences Laboratory, Laval University,
Diabetes Research Unit and the Lipid Research Centre,
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Canada.) Visceral obesity in men. Associations with glucose
tolerance, plasma insulin, and lipoprotein levels. Diabetes
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SUMMARY
Abdominal obesity is associated with an increased risk of cardio-
vascular disease and death from related causes which may be
partly mediated by changes in insulin-glucose homoeostasis and
in the lipoprotein levels. Although this phenomenon has been
studied in women there is much less evidence of an association
between visceral obesity and metabolic alterations in men. The
authors therefore studied 58 overweight men (body mass
index >27 kg/m-) and 29 non-obese men (body mass index
<25 kg/m-) with an age range of 29 to 42 years. They were
apparently healthy non-smokers who were subjected to: (i) a
complete history, physical examination and body density
measurement (by the hydrostatic weighing technique), (ii) per-
centage body fat and waist-hip ratio (WHR) calculation according
to established criteria, (iii) CT scans at the L4 and L5 vertebra
(abdominal) and at mid-distance between the knee and iliac
crest (femoral) levels, (iv) measurement of total adipose tissue
(AT) areas and abdominal, visceral, subcutaneous and femoral
AT areas, (v) an oral glucose tolerance test and determination
of plasma glucose, insulin and glucagon concentrations, and
(vi) measurement of plasma lipoprotein levels.

The results showed that obese men had significantly higher
fasting plasma glucose, insulin, glucagon, triglyceride and
cholesterol levels, and lower plasma high density lipoprotein
(HDL) cholesterol concentrations as compared to lean men.
The abdominal visceral AT area and the ratio of abdominal to
femoral AT areas were positively correlated to the fasting
plasma insulin, and insulin and glucose areas under the curve.
No association was observed between the femoral AT area and
indices of insulin-glucose homoeostasis in obese men. The ratio
of abdominal to femoral AT areas also positively correlated with
plasma triglyceride and negatively correlated with plasma HDL,
HDL2 and HDL3 cholesterol levels. In obese men, femoral AT
area was negatively correlated with plasma triglyceride concen-
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tration and positively correlated with plasma HDL and HDL2
cholesterol levels. The subcutaneous AT area and the glucose
area under the curve in both groups of men were significantly
correlated but this association was not independent from the
percentage of body fat. No significant associations were noticed
between visceral AT area, ratio of abdominal to femoral AT
areas, and various indices of carbohydrate and lipoprotein
metabolism in the group of lean men.

The authors concluded that visceral obesity was associated
with derangements in insulin-glucose homoeostasis and that the
ratio of abdominal to femoral AT showed a correlation with
plasma lipoprotein levels suggesting that thigh fat may have
a protective effect. These derangements did not occur in lean
men regardless of the nature of their AT distribution.

COMMENT
The health of an obese person is affected in many ways.
Psychological and behavioural consequences generally lead
to development of a negative self-image and altered social
interactions. Medical problems include coronary artery
disease, hypertension, glucose intolerance, disorders of.
pulmonary physiology and gallstones, resulting in excess
mortality compared to the general population. Some of these
afflictions are partially or wholly reversible, if optimal weight
loss is achieved.

Obesity leads to hyperinsulinaemia, which is generally due
to resistance to the action of insulin. Hyperinsulinaemia to a
large extent, provides an interface for the development of
glucose intolerance, coronary artery disease, dyslipopro-
teinaemia and hypertension. Lately, various workers have
concentrated on the importance of regional obesity; its
relation with coronary artery disease and various other
cardiovascular risk factors. Studies employing computerized
tomography have demonstrated that the amount of intra-
abdominal fat is positively correlated with the glucose levels
during the glucose tolerance test.' This may be a consequ-
ence of anincreased level of free fatty acids in the portal vein
affecting hepatic glucose uptake and leading on to
hyperglycaemia and insulin resistance.? A similar relation-
ship has been demonstrated between visceral obesity and
hyperinsulinaemia and the dyslipidaemias. It has also been
suggested that since obese females have a predominantly
gluteo-femoral distribution of fat, the impact of complex
metabolic-hormonal alterations, occurring in obese men
with predominantly omental fat deposition, may not be
commonly observed.

In addition to strengthening the correlation between


