Outline and evaluate research on circadian rhythms with reference to endogenous pacemakers and exogenous zeitgebers (8+16)
[bookmark: _GoBack]A circadian rhythm is a cycle that lasts about 24 hours. The other types of cycles are ultradian, which are less than 24 hours, and infradian, which are more than 24 hours. The main example of the circadian rhythm cycle is the sleep-wake cycle. It is controlled by both exogenous pacemakers such as the supracharismatic nucleus (SCN), and endogenous zeitgebers like the availability of light. 
Endogenous pacemakers are internal factors that affect the sleep/wake cycles, the SCN plays a vital role. It receives information on light levels from the optic nerve. The pineal gland receives the information from the SCN, when light levels are detected to increase, the production of melatonin ceases, similarly when the light levels decrease, it is stimulated to secrete. 
The role of endogenous pacemakers was investigated by Siffre who conducted a cave study on himself. He spent 2 months in an underground cave, isolated from exogenous zeitgebers such as time cues. He emerged on the 27th September thinking it was 20th August.
Siffre conducted further study, spending 6 months in a cave, with no time cues such as natural light but he could have artificial light on request. His sleep wake cycle was 25 hours, rather than 24 hours. This demonstrates that endogenous pacemakers do in fact control the circadian rhythm of the sleep/wake cycle. As he was the only participant, the experiment was free from ethical issues, however it is likely to be biased and lack external validity due to only one participant. The findings may be subject to many biases, including both participant and investigator biases, as well as individual differences such as age, gender and culture. 
The cave study was criticised by Cszeiler who suggested that artificial light wont effect circadian rhythms. He researched 24 men and women, who spent a month in very subdued light conditions. During this period, Cszeiler tried to enforce a 28 hour sleep wake cycle, also monitoring their body temperature and chemistry. They found that the cycle was actually 24 hours and 11 minutes rather than 25 hours, suggesting that exogenous zeitgebers do also affect circadian rhythms. 
However it is known that light levels can affect other things such as mood. Seasonal affective disorder (SAD) is a type of depression thought to be due to the low light levels in certain seasons. This raises ethical issues of the study, and with the findings on the cycle. A common symptom of depression is a change in amount of sleep; therefore can we be certain that the results were due to the light levels directly, or that the light levels caused depression which affected sleep. 
By observing non-human animals, we can see that they have a 24 hour circadian cycle, so if humans were to have a different length, of 25 hours, it would be an evolutionary disadvantage. It is likely to make humans more vulnerable to predation and give humans a decreased success rate of being predators. 
To say that circadian rhythms are only controlled by either endogenous pacemakers or exogenous zeitgebers would be reductionist. They clearly intercept and affect each other. Without the exogenous zeitgebers of light, there would be no stimulus which inhibits the production of melatonin. Humans are complex beings and with the development of things such as technology, which emit artificial light, there has been a steady rise in sleep disorders such as insomnia over the past 15 years, found by Kings College London. This can be explained by a disrupted sleep/wake cycle, due to the presence of artificial light. A common treatment for this is to develop good “sleep hygiene”. 
Furthermore to say it is entirely biological, and that exogenous zeitgebers do not influences circadian rhythms would also be reductionist, as well as deterministic. It removes the aspect of free will that we have, but we can choose to stay awake for a certain period of time, shown by Randy Gardener who was a radio DJ and did so for charity. 
Miles et al studied a blind man, who has been blind since birth. He was exposed to external zeitgebers such as time and social cues however it was difficult for him to reduce his internal cycle so normal functioning was difficult. In order to be at the same pace as others in society, he had to take stimulants in the morning and sedatives at night. Although this is a case study, it is very valuable as it removes the presence of light, which is thought to be the main external zeitgebers in the sleep wake cycle. It suggests that control of our biorhythms is not possible to be done fully psychological, but that biological influences play a vital role. 
In conclusion, both exogenous zeitgebers and endogenous pacemakers play an important role in the regulation of circadian rhythms. It is clear that they both interact which allows normal functioning. Research into the role of each is very difficult as it would be extremely unethical to deprive someone of such cues due to the known detrimental effects it can have on functioning, from sleep deprivation studies. This relies on knowledge from case studies of individuals. 
