
78

Selected Summaries

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 3, NO.2

Stepwise into colorectal cancer

Fearon ER, Cho KR, Nigro 1M, Kern SE, Simons lW,
Ruppert 1M, Hamilton SR, Preisinger AC, Thomas G,
Kinzler KW, Vogel stein B. (The Oncology Center and
Department of Pathology, The Johns Hopkins University
School of Medicine, Baltimore, USA and The Institut de
Curie, Paris, France.) Identification of a chromosome 18q
gene that is altered in colorectal cancers. Science
1990;247:49-56.

SUMMARY
The occurrence of consistent chromosomal deletions in a particu-
lar cancer imply the presence of a tumour suppressor gene in the
affected region. Seventy per cent of colorectal cancers have
deletions in the chromosomal region 18q. This paper deals with
the cloning and characterization of this putative suppressor
gene. A continuous region of DNA was cloned from the region
known to be deleted and the Dee (deleted in colon cancer) gene
identified. The amino acid sequence was predicted from the
nucleotide sequence of the coding region of the gene. This
amino acid sequence had a strong homology with a group of cell
surface glycoproteins which are responsible for cell-cell interac-
tions. The neural cell adhesion molecules is one such group that
helps in maintaining the differentiated functions of neural cells.
The Dee gene was expressed in a variety of normal tissues,

including the colonic mucosa. However, its expression was
reduced or absent in most colorectal carcinomas tested. A variety
of somatic mutations have been shown to be present in the Dee
gene in colonic cancers. Though it is tempting to postulate that
these are responsible for inactivating the suppressor gene, no
definitive evidence of this has as yet been obtained.
Normal cell-cell interactions play a key role in regulating

the growth of cells. The Dee protein may be a molecule
influencing such interactions. Its inactivation may disrupt these
interactions and therefore contribute to the multistep process
of carcinogenesis.

COMMENTS
This paper is a culmination of research on various aspects
of colon carcinogenesis. For the first time we have informa-
tion on the different genetic changes that have to take place
for colonic cancer to occur. This involves the alteration of
specific oncogenes as well as the loss of tumour suppressor
genes. To understand these implications it is necessary to
go over some of the related research on this topic.
Cancer is a multistep process and genetic changes can

occur at various steps during the progression of the
tumour. In colonic cancer, the different steps leading to
final malignancy are easily identifiable in resected surgical
specimens. Hyperplasia is the first change, followed by
benign adenomas, carcinomas in situ and finally frank
neoplasia. Samples have been obtained by microdissecting
different types of tissue and the changes have been

analysed. Initially K-ras oncogene activation (by mutation)
was observed in a large proportion of colonic tumours.
These changes were seen in adenomas as well, raising
expectations that the initial molecular events in carcino-
genesis of the colon had been identified. However, detailed
analysis showed that ras mutations were present in the
larger adenomas but not in the smaller ones.' However,
alterations in chromosome 5 have been observed in smaller
adenomas. About 35% of colonic cancers had loss of
genetic information from the region 5q21-22.2-4 This is
interesting as this region has been identified as the locus '
responsible for familial adenomatous polyposis coli,
which is a premalignant lesion of the colon.s-' Other
chromosomal losses seen in colonic cancers are in
chromosomes 18 (18q21-q'ter) and 17 (17p12-p13). These
changes are seen in 70% of cases. However, subtle
molecular alterations in genes, which are probablymore
frequent, were not detected by the techniques used. The
consistent loss or inactivation of a gene during
tumorigenesis suggests that it is a tumour suppressor
gene.
The gene on chromosome 17 has been previously

identified as p535 which is a nuclear 'protein that can
suppress neoplastic transformation by activated ras
oncogenes. The loss or inactivation of a p53 allele presum-
ably enables at least some aspects of the ras oncogene-
mediated phenotype to express themselves.
This study found that the concerned gene on chromo-

some 18 was expressed in normal colonic mucosa but
expression in colorectal tumours was very low. The protein
sequence suggests that it is a cell surface glycoprotein
related to a class of cell adhesion molecules (CAM).
These molecules mediate interactions between cells
(disrupted during tumorigenesis) and contribute to the
release of tumour tissue from cellular controls. On the
other hand differentiation (often lost during malignancy)
is promoted by cell-cell interaction mediated by such
molecules. The gene on chromosome 18 has been desig-
nated DCC (deleted in colon cancer).
Based on the overall picture the authors have suggested

that the initial alteration in colon tumours ison chromosome
5. This leads to a hyperproliferative colonic epithelium.
During the adenoma stage the three changes which occur
are ras gene mutation, loss in chromosome 18 and loss in
chromosome 17-probably in this order. Chromosome 17
deletion leads to carcinoma. Other changes may occur
further down the line, leading to tumour progression and
metastasis.
Though colonic cancer is relatively uncommon in India,

these studies are relevant because they demonstrate the
use of.a wide range of technologies and newly emerging
concepts in the study of cancer biology. The importance
of such studies to clinical medicine will be proved by their
application to cancer treatment. Therapy with cytotoxic
drugs lacks the specificity which is required for effective
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and reproducible cures. Once the key molecules in carcino-
genesis are identified, pharmacological intervention using
drugs designed to suppress the actions of the 'dominantly
transforming genes' or to mimic the actions of tumour
suppressor genes is a distinct possibility.
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Treatment of Malaria:
The future armamentarium

Sarma PS (Jawaharlal Nehru Hospital and Research
Centre, Bhilainagar, Madhya Pradesh, India.) Norfloxacin:
A new drug for treatment of falciparum malaria. Ann
Intern Med 1989;111:336-7.

SUMMARY
The author has performed an elegant and simple clinical study
on 9 patients (7 males and 2 females; mean age 28.1 years)
admitted to hospital with falciparum malaria. The diagnosis was
based on the finding of asexual forms of Plasmodium [alciparum
in the peripheral blood smears. Pre-treatment parasite count
was performed in every case and ranged from 13 x 109/L to
236 x 109/L. Severely ill patients such as those with cerebral
malaria and levels of parasitaemia of above 5% parasitized
erythrocytes were excluded. Oral norfloxacin was administered
in a dose of 400 mg 12 hourly for 3 consecutive days. The
response of fever, spleen size and parasite counts were recorded
according to a protocol.
The mean parasite clearance time was 46.4±11.4 hours and

mean defervescence time for fever was 40±13.8 hours. The
palpable spleen in 5 patients was no longer felt after a mean
duration of 42 days. In a total follow up period of 35 days none
of the 9 patients showed any recrudescence of infection. No
major side-effects of drug therapy were observed.

COMMENT
In the 1960s, as a result of a concerted international
campaign, malaria was almost eradicated using quinine
and chloroquine against the parasite and insecticides
against the mosquito vector. However, the parasite has
become resistant to these drugs and the mosquito to insecti-
cides. All of Indonesia and nearly all of India are now
affected by chloroquine-resistant P. falciparum. Further-
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more, resistance to the first line alternative combination,
sulfadoxin-pyrimethamine, has also become a major
problem to a degree that precludes its routine use in the
treatment of falciparum malaria.'
There has been an urgent peed to develop new anti-

malarial drugs and in a major programme the Walter
Reed Army Institute, USA tested more than 300000
compounds. Only a handful qualified for clinical develop-
ment, and only one-mefloquine-has enjoyed broad
clinical application in certain regions.? However, resis-
tance to this drug has been observed in southeast Asia.
Halofantrine, one of a class of aminoalcohols, the
9-phenanthrenemethanols, was first identified as a poten-
tial antimalarial compound during World War II. However,
commercial development was initiated only in 1983. It has
several advantages, it is active against chloroquine resis-
tant strains, it has a mechanism of action different from
quinine and mefloquine and has a unique effect on the
mitochondria of the parasites. However, it is poorly
soluble in water and thus there are variations in its bio-
availability. It is only slowly absorbed from the gut and is
expensive. It is thus unsuitable for mass use in developing
countries. Further, reports of cross-resistance between
halofanthrine, mefloquine and quinine have recently
appeared.v'
The fluoroquinolones, a new class of compounds, have

received widespread attention in the treatment of bacterial
infections. These drugs include a fluorine atom at position
6, together with a basic substituent at c7 on the quinoline
nucleus. These have been associated with antimalarial
activity.> Norfloxacin has been shown to have equal
potency in vitro against both chloroquine susceptible and
chloroquine-resistant isolates of Plasmodium falciparums
The report by Dr Sarma of his clinical experience with
norfloxacin provides an important extension of in vitro
observations and underlines the anti plasmodial activity of
the fluoroquinolines. However, this preliminary study
does not answer some other important questions on the
effectiveness of fluoroquinolones in non-immune patients,
on multi drug resistant P. falciparum and in preventing
recrudescence during a longer follow up period.· -,
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