
Chronobiology 
Chronobiology (from the Greek Kronos = time; bios = life and logos = science) is the scientific discipline 

that studies rhythmic changes (biological rhythms) in living organisms at their different levels of 

organisation. A biological rhythm is the recurrence of a biological phenomenon at regular time intervals 

One of the driving forces of evolution has been the constant search for independence from the 

uncertainties generated by a continuously changing environment. Faced with this selective pressure, 

organisms have developed mechanisms that permit uncertainties to be predicted, among which the 

biological clocks have been one of the most widely developed. By using biological clocks, organisms can 

anticipate periodical changes in their surroundings and adapt themselves to environmental changes that 

are cyclic in nature. In mammals, for example, the system charged with anticipating 24 h cycles is the 

circadian system. This is composed of a central pacemaker located in the suprachiasmatic nucleus of the 

hypothalamus (SCN), several peripheral oscillators; some inputs to the system, which act by 

synchronising the clocks to the environment, for example, the day–light cycle, feeding and physical 

exercise times; and outputs, which are all the rhythms that can be measured in an organism. 

 

Besides permitting anticipation, the circadian rhythm maintains the internal coordination of all the 

biological rhythms of the different functions. This internal organisation is fundamental for maintaining 

health. However, the improper exposure to synchronizers and the loss of functionality associated with 

ageing favours the appearance of circadian dysfunctions, or chronodisruption. This impairment 

increases the incidence of certain pathologies, such as cognitive and affective disorders, accelerated 

ageing, metabolic syndrome, obesity, certain types of cancer, including colorectal, breast and prostate 

and sleep disorders, among others. Given the clinical importance of chronodisruption, techniques are 

needed to monitor circadian system status and procedures need to be developed for reinforcing its 

rhythmicity. 
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Abbreviations 
SCN 
Suprachiasmatic nucleus 
 
RTH 
Retinohypothalamic tract 
 
PER 
Period homolog 
 



BMAL1 or ARNTL or MOP3 
Aryl hydrocarbon receptor nuclear translocator-like 
 
CLOCK 
Circadian locomotor output cycles kaput 
 
CRY 
Cryptochrome 
 
TGFα 
Transformant growth factor alpha 
 
bHLH 
Basic helix–loop–helix 
 
PAS 
Period-Arnt-Singleminded 
 
CCGs 
Clock controlled genes 
 
CK1ε 
Casein kinase 1 epsilon 
 
CK1δ 
Casein kinase 1 delta 
 
Rev-Erbα or Nr1day 
Nuclear receptor subfamily 1 group D, member 1 
 
ROR 
RAR-related orphan receptor 
 
TAP 
Algorithm based in the integration of temperature activity and position rhythms 
 
ACM 
Ambulatory circadian monitoring procedure 
 
DLMO 
Dim light melatonin onset 
 
PCR 
Polymerase chain reaction 
 
RT-PCR 
Real time-polymerase chain reaction 
 



Q-PCR 
Quantitative PCR 
 
MESOR 
Midline Estimating Statistic of Rhythm 
 
IS 
Interdaily stability 
 
IV 
Intradaily variability 
 
L5 
Least active 5 h 
 
M10 
Most active 10 h 
 
AMP 
Amplitude 
 
RA 
Relative amplitude 
 
WT 
Wrist skin temperature 
 
NSAIDS 
Non-steroidal anti-inflammatory drug 
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History of Chrono biological Concepts 
The perpetual alternation of night and day could not escape being noticed by the earliest humans. It 
must have marked to them the passage of time. Tilling their fertile soil, the early Sumerians needed 
precise knowledge of time. When should the wheat be sown, when be harvested? How many days to 
wait till the great floods in spring? How allocate their stores of grain such that daily rations would last till 
the new harvest? Scores of practical questions. The Sumerians went to their temples to seek the 
answers. Much more than the nomads’ opportunistic way of life, early agricultural civilization relied on 
planning, on anticipation, on keeping track of time. There was a growing caste of those who assembled 
the information: the priests. They noticed the rigid patterns of annual change in the sun’s position. They 
started to observe the movements of other celestial bodies. They constructed their temples almost as 
astronomical observatories, with the major axes aligned to the stellar constellation on days of 
importance. The priests in Sumer were the first, but not the last in this respect. Most of the 
Mesopotamian temples, such as the Ziggurat in Babylon had a long East–West axis. In Egypt, temples 
were often oriented towards the direction where the sun rises on the longest day. Once per year, at 
dawn of the summer solstice, the first rays would illuminate the god-statue at the end of a narrow pillar 
gallery. Much later, the Incas in South-, the Anasazi in North America again dramatized special days in 



the annual cycle by the architecture and orientation of their places of worship. It was the place where 
priests engaged both in scientific observation and in religious duties. It also became the great storage 
room of past observations and events, of accumulating knowledge. The observation of stellar 
constellations as a means of measuring time became the first scientific activity in earliest settlements, 
long before the cause of their movements was evident. 
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[7:06 PM, 4/12/2020] Swati Sinha: Oscillation is the repetitive variation, typically in time, of some 
measure about a central value (often a point of equilibrium) or between two or more different states. 
The term vibration is precisely used to describe mechanical oscillation. Familiar examples of oscillation 
include a swinging pendulum and alternating current. 
 
Oscillations occur not only in mechanical systems but also in dynamic systems in virtually every area of 
science: for example, the beating of the human heart (for circulation), business cycles in economics, 
predator–prey population cycles in ecology, geothermal geysers in geology, vibration of strings in guitar 
and other string instruments, periodic firing of nerve cells in the brain, and the periodic swelling of 
Cepheid variable stars in astronomy. 
[7:06 PM, 4/12/2020] Swati Sinha: Biological rhythms are the natural cycle of change in our body’s 
chemicals or functions. It’s like an internal master “clock” that coordinates the other clocks in your body. 
The “clock” is located in the brain, right above the nerves where the eyes cross. It’s made up of 
thousands of nerve cells that help sync your body’s functions and activities. 
 
There are four biological rhythms: 
 
circadian rhythms: the 24-hour cycle that includes physiological and behavioral rhythms like sleeping 
diurnal rhythms: the circadian rhythm synced with day and night 
ultradian rhythms: biological rhythms with a shorter period and higher frequency than circadian 
rhythms 
infradian rhythms: biological rhythms that last more than 24 hours, such as a menstrual cycle 
The circadian clock plays a physical, mental, and behavioral role that responds to light and dark. 
 
This clock helps regulate functions that include: 
 
sleep schedule 
appetite 
body temperature 
hormone levels 
alertness 
daily performance 
blood pressure 
reaction times 


