
©          Nature Publishing Group1984

::..:.:.,_
518 ----SCIENTIRC CORRESPONDENCE----'-'-'-NATU==RE---'-"-VOL...o.;.;._J09 7__;_;;__JUNE---'-l9!l4 

Mutations and oncogenes - cause or effect 
SIR - In a field as complex as 1 
carcinogenesis, it is difficult to distinguish 
between cause, correlation and conse
quence. No thoughtful biologist needs to 
be reminded of the many cancer theories 
propounded in this century. The current 
version is represented by the flood of 
papers on oncogenes and karyotypic 
abnormalities as the underlying cause of 
cancer, with amplification in the popular 
press. 

The problem in unqualified acceptance 
of the claims can be illustrated by an exam
ination of some details of specific and non
specific chromosome changes in cancer. 
The most thoroughly investigated of the 
specific or nonrandom changes is the 
Philadelphia chromosome (Ph 1 ) asso
ciated with over 900Jo of human cases of 
chronic myelogenous leukaemia (CML)1•3 • 

However, there are patients with typical 
CML whose leukaemic marrow cells are 
Ph 1 negative at first, but become Ph1 

positive Iater4 • In one case, Ph 1 negative 
and Ph1 positive cells were observed in the 
same clone of leukaemic cells 5 • The 
evidence suggests that blood cells remain 
karyotypically normal but unstable for 
some time after the initial malignant trans
formation but provide a milieu favourable 
for the establishment of the Ph1 anomaly5 • 

Similar evolution of nonrandom 
chromosome alteration occurs in sarcomas 
induced in rats by infection with the 
Schmidt-Ruppin strain of Rous sarcoma 
virus . More than 80% of the tumours have 
a normal diploid stemline6 • In some cases, 
all the cells are normal diploid while in 
others there are a few near -diploid sidelines 
or pseudodiploids. In older tumours, how
ever, heteroploidy is common and usually 
involves the specific, sequential addition of 
three particular chromosomes. Without a 
careful impression that the chromosonal 
aberrations are a prerequisite for tumour 
formation since the predominance of nor
mal diploid cells in early tumours is some
times not noted when the nonrandom 
changes are discussed' . 

Many of the reports of nonrandom 
chromosome changes or activated onco
genes in tumours are based on studies of 
cultured lines of the tumour cells. The 
caution that must be used in interpreting 
them is illustrated by a study of eight human 
gliomas8 , each of which had a unique and 
broad distribution of karyotypes ranging 
from hypodiploid to as much as hyper
tetraploid when first placed in culture. Ref
erence sets of frequent karyotypes were 
established for each of the tumours, only 7 
to 25% of the clonal karyotypes were rep
resented in the reference sets. Thus in no 
case were the cells which were maintained 
in culture representative of the original 
tumour, and any conclusions drawn from 
their analysis could not be applied to the 
bulk of the tumour cells. All of the ex
amples given demonstrate that progression 

within the tumour and selection in culture 
obscure the relationship between cause and 
effect. 

Chromosome studies have an advantage 
over molecular analysis of oncogene 
analysis because karyotypes can be ob
tained of individual cells, and a population 
distribution determined, whereas the bio
logical and chemical methods used to 
identify oncogenes represent an average of 
the whole of the population. Furthermore, 
karyotype analysis is technically simple and 
has been pursued even in clinical 
laboratories for many years, so it has pro
vided a depth of information, particularly 
in human cancer, not yet available in onco
gene studies. 

There are, however, hints that the 
questions raised about the role of chromo
some changes in tumour development have 
their parallels in studies of oncogenes. 
Most of the positive reports of oncogene 
activation derive from transfection studies 
with DNA from cell lines9 . (Chemical 
identification of activated oncogenes in 
some 50 reported cases of human cancer 
has been negative9). The most prominent 
cellular oncogenes are related to acute viral 
transforming genes which are known to 
give a selective advantage for cell growth in 
culture. The possibility must therefore be 
considered that cell structure selects for a 
minority mutant cell in the original tumour 
population. The activated oncogene would 
then be no more representative of the 
tumour cells than was the clonal karyotype 
in the glioma representative of the tumour 
karyotype. 

It has recently been shown that a human 
osteosarcoma cell line which was negative 
on transfection to NIH3T3 cells could 
become positive after treatment with 
N-methyJ. V1-nitro-N-nitrosoguanidine 
(MNNG), a mutagen and carcinogen10 • 

The chemically-transformed cells were 
more transformed in appearance than the 
original cancer cells and produced more 
tumours in nude mice. Obviously the 
"oncogene activation" was an epipheno
menon unrelated to the original tumour. 
Although this activation may have played a 
role in the secondary transformation of the 
tumour cells in culture by MNNG, even 
this is uncertain, since a similar enhance
ment of the transformed phenotype in the 
same cancer cells by another carcinogen 
was not accompanied by detectable 
onocogene activation. Many more incon
sistencies in the ever burgeoning oncogene 
literature could be cited to raise suspicion 
about their purported role in carcino
genesis (see ref. 9). At the most, their role in 
tumorigenesis appears to be auxiliary 11 , at 
the least inconsequential. 

As confirmed recently in Nature, the 
initial effects of carcinogenic treatment 
affect the entire population of exposed 
cells12 and therefore cannot be genetic. 
The rarer, random occurences which 

characterize the secondary stages of 
transformation12 can be explained as well 
by differentiative13 as by mutational 
events. Indeed, the great mass of (largely 
dormant) evidence which indicates that 
cancer is the far end of a spectrum of 
development of cell and tissues 14·15 seems 
to be only selectively disinterred to 
rationalize gaps in mutational theories of 
cancer. The lack of an adequate 
mechanistic explanation for develop
mental processes and their derangement is 
no justification for ignoring them. 
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Oligodendroglia in 
multiple sclerosis 
SIR- The report by Ludwin1 that the oligo
dendrocyte proliferates around an in
jury to mouse brain is of great relevance to 
previous studies on the neuroglia in mutli
ple sclerosis (MS). Some twenty years ago, 
we demonstrated proliferation (or at least 
increased numbers) of oligodendroglia at 
the edge of active MS plaques2•3 • This 
observation has recently been confirmed 
by electron microscopy". 

Although oligodendroglia are essentially 
absent from the centre of MS plaques2·3·5 , 

their proliferation at the edge of the lesion 
suggests either a response to injury or their 
involvement in repair of the damaged mye
lin. Ludwin's dynamic isotope study clari
fies the controversial issue of the oligoden
drocyte's potential to undergo hyperplasia 
and possible role in repair. 
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