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Learning Objectives
The learning objectives of this course are as follows:

to understand and appreciate the cyclic physiological phenomena.

to acquaint the students to the concept of generation of internal time.

to learn about the fascinating phenomena of seasonal migration and hibernation.

to expose the students to clock dysfunctions

to make the students aware of the various aspects of chronobiology and how it can
be applied to therapeutics and medicine?

to facilitate the students to learn about their very own rhythms of sleep and body
temperature

to familiarize the students to actograms and their interpretation and analysis.

Learning Outcomes
By studying this course, students will be able to

better understand the concept and biological significance chronobiology.

acquire knowledge about the various types of biological rhythms and their adaptive
role.

appreciate the importance of circadian rhythms in human mental and physical
health.

better understand physiological and molecular mechanisms controlling circadian
rhythms.

know the genetic components comprising the biological clocks.

gain knowledge about the importance of photoperiodism and its association with
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therapeutics.
SYLLABUS OF DSE-9

UNIT- 1: Introduction to Chronobiology 8 hrs
Historical developments in chronobiology; Biological oscillation: the concept of
average, amplitude, phase and period; Types of Rhythms — Ultradian rhythms, Circadian
rhythms, Infradian rthythms; Lunar rhythm; Circannual rhythm; Adaptive significance
of biological rhythms.

UNIT- 2: Circadian rhythms 8 hrs
Characteristics of circadian rhythms, Free-running rhythm; Temperature compensation;
Masking and synchronization; Zeitgebers- Photic and non-photic Zeitgebers; Effect of
light, Intensity- Aschoff’s rule.

UNIT- 3: Biological clock system 9 hrs
Input, time generation and output components; Central and peripheral clocks;
Suprachiasmatic nucleus; Molecular mechanisms underlying the generation of circadian
time in Drosophila and Mammals.

UNIT- 4: Circannual rhythm and Photoperiodism 9 hrs
Circannual rhythms; Photoperiodism and regulation of seasonal reproduction in
vertebrates; Migration in birds; Hibernation in mammals.

UNIT- 5: Circadian clock, diseases and therapeutics 11 hrs
Circadian clock and sleep-wake cycle; Jet Lag, Shift work ; Sleep and Chronotypes;
Consequence of clock dysfunction- Sleep Disorders, Depression, Anxiety, Stress,
Cancer; Obesity, Immune Disorders; Chronopharmacology, Chronomedicine and
Chronotherapy.

Practical (30 hrs)
(Laboratory periods: 15 classes of 2 hours each)

Study of basic characteristics of biological rhythms from a given dataset.

Study and actogram construction of locomotor activity of suitable animal models.
Study of body temperature rhythm using periodically assembled data.

Study of the alertness rhythm using periodically assembled data.

Study of phase shift in circadian rhythm using given data.

Research plan presentation/ project on circadian (daily) rhythm functions, like
eating, sleep or body temperature.

7. Project related to topics covered in theory/ project report based on visit to
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labs/institutions/industry etc.
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NOTE: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



