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Experimental research over the last thirty to 
forty years has contributed significantly to un- 
derstanding some of the causes of human bladder 
cancer. It has played a complementary role with 
epidemiology in the identification of contributary 
environmental factors, and has enabled some in- 
dustrial chemicals to be positively identified as 
bladder carcinogens and directed suspicion to- 
wards others, thus preventing many unnecessary 
deaths. 

Since methods have been developed for reliab- 
ly inducing a high incidence of bladder cancer in 
experimental animals, the biogenesis and devel- 
opment of the disease has been studied extensive- 
ly at both the subcellular and the histological lev- 
el. This in turn has led to a better understanding 
of the long, clinically silent, pre-neoplastic 
phase of the disease. Most experimenters and 
clinicians are now agreed that there is no such 
phenomenon as a benign bladder tumour, and that 
low grade, exophytic papillary growths as well 
as carcinoma in situ are pre-neoplastic lesions 
which progress inevitably to invasive malignant 
growth with time. 

Experimental research has confirmed that 
bladder cancer is truly a disease of multifocal 
primaries, although local implantations can be 
seeded from neighbouring tumours in the lower 
urinary tract. It is now largely accepted that the 
single papillary turnour which may be detected on 
cystoscopy is the relatively innocent forerunner 
of a host of malignancies to come, which will 
arise from the multiple foci of neoplastically 
transformed cells throughout the epithelium. The 
awareness of this silent threat has altered the 
clinician' s approach to his patient, for he is now 
acutely aware that removal of the visible turnout 

does not constitute a "cure" even for the local 
disease, but only temporarily halts the lethal cas- 
cade of further neoplasms. In addition, experi- 
mental studies have made and are still making 
important contributions to improved methods of 
early detection and diagnosis of human bladder 
cancer. These are all major achievements for 

experimental research in bladder cancer and it 
is relevant to assess what impact they have made 
on the control of this disease in man. 

It is popularly assumed that early detection, 
and oonsequent early treatment of neoplasms can 
be equated with an improved prognosis for the 
cancer patient. Thus, it would seem reasonable 
to hope that advances in knowledge achieved by 
the experimental approach coupled with improved 
therapeutic techniques, would be reflected in im- 
proved survival and reduced morbidity and mor- 
tality. Regrettably, this is not the case. In an 
article entitled "The curability of vesical cancer: 
greater now or then?", Marshall and McCarron 
(2), demonstrated only a marginal improvement 
in the mean survival of a series of bladder can- 
cer patients between 1960 and 1971, by compari- 
son with a similar series between 1932 and 1955. 
This can be interpreted as a discouraging re- 
flection not only on the inadequacy of current 
therapeutic techniques to contain the disease once 
it has reached a clinically detectable stage but 
also on the failure of experimental bladder can- 
cer research to affect patients' survival. The 
reasons for continuing poor,survival rates, how- 
ever, are numerous and complex, and involve 
not only clinical problems but also public atti- 
tudes to cancer. The identification of environ- 
mental carcinogens can contribute very little to 
cancer prevention if individuals are not prepared 
to modify their habits to avoid risk. Both indi- 
viduals and governments are remarkably hypo- 
critical; a society which sanctions a total ban on 
the sale of a food additive on no more than sus- 
picion, but neglects to restrict cigarette smok- 
ing which is known to be the major cause not only 
of lung cancer but also of bladder cancer, bron- 
chitis, emphysema and a host of cardiovascular 
problems, may be held to get not only the politi- 
cians but also the disease it deserves. Because 
of such attitudes, detection of carcinogens may 
make little impact on the disease. Equally well, 
early detection and diagnosis of the disease is of 
only limited value when, with a few exceptions 
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(7, 8), bladder cancer is ultimately uncontrol- 
lable by current surgical techniques, radiother- 
apy and/or chemotherapy. 

The poor prognosis for the bladder cancer pa- 
tient thus presents a major challenge to both clini- 
cians and experimenters. There are a number of 
obvious areas in which experimentally induced can- 
cers in animals can be used as models for the dis- 
ease in man. At least these methods are now avail- 
able for the relatively rapid chemical induction of 
a 100% turnout incidence in the rodent bladder (i). 
By comparison with many other organ sites, where 
reliable methods for producing a high turnour inci- 
dence in animals are not yet available, this is a 
promising situation. Experimentally induced blad- 
der cancer is an ideal model with which to investi- 
gate the efficacy of chemotherapeutic drugs, singly 
or in combination. It is time that the kinetics of 
cytotoxic drug action were studied in properly con- 
trolled conditions in experimental animals where 
sequential sampling and the use of objective biolo- 
gical markers for assessing cytotoxicity are pos- 
sible. The potential value of combination chemo- 
therapy with different cytotoxic compounds is very 
high, but the side effects can be at best distressing 
and at worst intolerable. It is neither practical nor 
ethical to use clinical trials to investigate all the 
possible permutations and complexities of combina- 
tion drug therapy when the welfare of individual 
patients must come before the acquisition of new 
information, even if that information is potenti- 
ally useful for the modification or design of sub- 
sequent treatments. Some experimental research 
on these lines is under way (5) but there is need 
for many more in depth studies of chemotherapy 
in experimental animal models. 

Another potentially rewarding area for experi- 
mental research in bladder cancer is the devel- 
opment of control measures to be applied during 
the long, clinically silent, pre-neoplastic phase 
of the disease. It is in this area that knowledge 
already obtained by basic biological research and 
experimental carcinogenesis studies over the 
past few decades should prove to be of greatest 
value. Already studies have shown that cancer is 
not necessarily an irreversible biological phen- 
omenon (3). Both clinical and experimental stud'- 
ies indicate that carcinogenesis is a multi-stage 
process (evidence reviewed by Peto, (4)) and 
this raises the possibility that the rate of pro- 
gression of neoplastic growth may be open to 
manipulation. If the length of the latent period be- 
tween induction and proliferative neoplastic growth 
could be increased, this would offer a useful ad- 
ditional method of controlling bladder cancer in 
identified "at risk" populations, for in this site, 
cancer mainly develops towards the end of roans' 
normal life span. One such approach is current- 
ly being investigated in a number of laboratories 
where the potential is being tested of synthetic 
vitamin A analogues, or retinoids, to control not 
only bladder cancer but neoplastic disease in 
other organ sites (6). 
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Until now, the clinical control of cancer has 
been directed towards extirpation of the tumour 
and its metastases and advances in treatment 
have reflected improved efficiency in our ability 
to remove or selectively kill the cancer cells in 
the presence of normal dividing host cells. While 
this ablative approach is, and will continue to be, 
of prime value for the rescue of the cancer pa- 
tient, the real advances in cancer control in the 
next twenty years will probably come from a 

more biological approach to the problem, pos- 
sibly based on measures designed to redifferen- 
tiate neoplastically transformed cells so that they 
will once again be responsive to the host mechan- 
isms which control organogenesis, reversible re- 
parative hyperplasia and normal cell growth. 
These are theoretically attainable objectives, but 
progress will depend on continued support for 
both basic biological research and applied experi- 
mental carcinogenesis studies. 
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