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FROM THE EDITOR

Circadian Rhythm and Cancer

W hen I first heard about the possibility 
that circadian rhythms could affect 
cancer and its treatment, I was rather 

sceptical – would this make any significant 
difference to tumour behaviour? However, 
“normal” cells, especially those in tissues that 
are constantly turning over, seem to respond to 
changing levels of steroid hormones and other 
substances (e.g. melatonin and adrenaline) that 
fluctuate within each circadian cycle, and clearly 
cancer cells would also do so unless they have 
become independent of them. Loss of this 
temporal regulation may put cancer cells at a 
growth advantage. Since the cell cycle is affected  
by the daily rhythm, to what extent might more 
specific timing of treatments be used to improve 
the efficacy tumour therapy? It soon became 
apparent from the literature that “chronotherapy” 
has been going on for considerably longer 
than first thought [e.g. 1-3]*; indeed, it is now 
something of a cult. If the pace and volume of 
research continues, diurnal rhythms might well 
become important in some designing future 
treatment protocols. 

The way metabolism changes diurnally will 
also affect how many drugs act, including anti-
cancer agents. Our metabolic rate fluctuates 
considerably through 24 hours, largely depending 
on the level of mitochondrial activity. We know 
that many drugs are more effective if taken first 
thing in the morning, others at night. So the 
question is whether some anti-cancer treatments 
can be more effective if given at certain times, 
both on their own or after even more careful 
consideration where combination therapy is 
involved. 

In combination therapy, it is often more 
effective to give one agent at a different time 
in relation to a second, i.e. sequentially rather 
than simultaneously. Where this is a relatively 
short interval, this may be where more attention 
should be given to the possible influence of 
circadian rhythm. It seems that even if two 
drugs or treatments are given simultaneously 
or close together, not a great deal of thought 
has often been given to the underlying cellular 
biology, which should be a guiding principle in 
choosing the optimal interval, for example see 
reference [4]. This interval might be a half a day, 
a day, a week or even longer depending on the 
responses of cells to the first intervention. As 
has already been shown [5], the first treatment 
can sometimes greatly weaken the growth of a 
tumour and cause regression, thereby providing a 
platform on which a second drug can administer 
the coup-de grace at a most appropriate time. 

Even more pertinently, this sometimes means 
that the second agent can be given at a much 
lower dose than when administered alone, i.e. 
at a subclinical dose, substantially reducing 
side effects. Finding the optimal conditions 
and timings is difficult in clinical work because 
tumour cell behaviour during the course of 
treatment would need to be explored. However, 
the way that interplay between two drugs is 
tested experimentally is seldom comprehensive; a 
much more sophisticated programme is required, 
with escalating and de-escalating levels of each 
treatment in turn, and given at different intervals, 
possibly with a considerable break between the 
two. The permutations involved are huge; most 
studies have been little more than a first step 
towards optimisation, but there can be some 
short cuts, as I suggested in a previous editorial 
[6]. Building in the circadian rhythm as another 
factor will at the very least double the size of 
any comprehensive study. And we might have 
to consider at some time influences other than 
circadian rhythm that need to come into the 
equation (gravity, magnetic fields?).
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