Actograms Diagram showing the periods of activity and rest in an organism over a number of 24 hour periods so that trends in activity can be identified.
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This diagram shows an organism with a daily rhythm, it is also a nocturnal organism. It appears to show quite regular activity over the first five days and then its activity becomes a little sporadic and onset of activity occurs slightly earlier in the day.
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As it entrains to the new light dark regime its activity gets later by about 30 minutes each day (this is known as phase shift). If it was allowed to completely entrain to the original cycle this phase shift would get less as the proper activity onset time was reached. But, after about two days of this it is put back into complete darkness and it shows its free running period again.
Definitions:
Free running period: the period of an endogenous rhythm when given no environmental cue (ie in constant environmental conditions) by which to set the rhythm with.
Entrainment: The synchronisation of an endogenous rhythm with an external cycle such as day/night
Phase shift: The shifting of a period of activity from one particular time to another.
Jet lag: Condition caused by asynchrony  (not in synch) between the endogenous circadian biological rhythm and the external cues (sunset/sunrise), usually caused by the rapid displacement of an organism to a new environment. Eg long distance flight. Long distance boat travel does not cause jet lag because entrainment to the changing cues occurs faster than displacement.
 <----------------- 24 hours ---------------------------->





For the first 7-days mice were maintained under a 12-hour light: 12-hour dark cycle, and subsequently mice were maintained in constant darkness.


When the animal is placed into constant darkness, its endogenous clock runs at its natural speed (free running period) in the absence of the zeitgebers of sunrise/sunset.


Its free running period is less than 24 hours as activity onset gets earlier each day. Over ten days it has become 5 hours earlier so free running period is 24h – 5/10 hours = 23.5h.


At the grey arrow it is briefly put back into the original conditions and its biological clock begins to reset (entrain) to the original zeitgebers.








