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Biological clock- our 24 hours' rhythms

B H N Yasmeen'

When in 2017, the Nobel Prize in Physiology (or
Medicine) was awarded to three U.S. biologists
for their research into the molecular mechanism
that drives circadian rhythm.! Then the
scientists, doctors, chronobiology experts, all
are exhibiting their interests on this subject.

If we look behind, in the sixteenth century Jean-
Jacques d'Ortous de Mairan when observed a
plant opening and closing its leaflets each day in
light and complete darkness, revealing the
existence of a biological clock.23 After that
during 18th century, researchers discovered that
circadian rhythms synchronize to light-dark
cycles and the circadian rhythms drive by our
biological clocks.*> Later on researchers isolated
a gene that controls the daily biological rhythm
while interacting with the 24-hour light/dark
cycle, revealing how the biological clock system
works on a molecular level.6

When we sleep and wake in every 24 hours and
other daily patterns of body functions (eating
habits, digestion etc.) are part of our Circadian
(Latin word meaning "about a day") rhythms, is
controlled by the part of the brain that responds
to light.” Neuroscientists suspect that almost
every cell in the body contains a biological or
circadian clock. These gene-operated clocks are
found in different parts of the body such as liver,
lungs, connective tissue and muscles.8 A master
clock in the brain coordinates all the body clocks
so that they are in synch.® This master clock or
main biological clock is located in the
suprachiasmatic nuclei (SCNs). The SCN is a
group of about 20,000 neurons, located in the
hypothalamus.1? 1t also contains receptors for
melatonin (sleep hormone). The light arriving to
the eyes signals the SCN to reset the sleep wake
cycle to a 24 hours one.

This influence is mediated by Melatonin, which
triggers drowsiness and promotes sleep. This
hormone is produced in the dark (when the sun
sets and there is less light) and its secretion is
inhibited by light.!!

Circadian rhythms not only determine sleep
patterns, but they also influence hormone
release, eating habits and digestion, body
temperature, and other important biological
functions.213 According to the National Sleep
Foundation, USA during the restorative stage of
sleep, blood pressure drops, breathing slows
down, blood flow moves to the muscles and
tissue is repaired. Several hormones, specially
the human growth hormone, are also secreted
during sleep.14

Twenty-four hours in a day circadian rhythm is
active, it never shuts off, therefore its effects
are felt at all hours. But it doesn't remain the
same from birth to old age. Depending on age
and lifestyle, circadian rhythm may fluctuate. A
study done in 2015 found that clock-controlled
genes fluctuate in the brain as people grow
older.1> Researchers found that younger brains
had a daily rhythm in their clock genes while the
rhythm had been lost in many of the genes of
older people.

Circadian rhythm acts well in conjunction with
healthy sleep habits, such as going to bed and
waking at the same time each day. Regular
sleep habits are more likely to produce
consistent energy levels throughout the day, as
well as lower the levels of day time sleepiness.
Several researchers also suggest that a healthy
circadian rhythm may prevent age-related
diseases like dementia, hypertension and
Parkinson's disease.1

Sleep deprivation or irregular sleep and wake
times may disrupt the circadian rhythm, causing
various health problems like depression, Seasonal
Affective Disorder (SAD), chronic diseases, and
jet lag etc.!2 A disrupted sleep pattern also can
increase hunger (decreased concentrations of
leptin) leading to weight gain, obesity, and other
metabolic problems.l” Some neuroscientists
suggest that repeated psychological stress on the
body can disturb the circadian rhythm.18:19
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While some circadian rhythm disorders are intrinsic, means a
person's body clock is off-kilter from the rest of society's e.g.
Delayed sleep phase syndrome (DSPS), Advanced Sleep Phase
Disorder (ASPD) etc. Others are circumstantial, or extrinsic,
meaning a person's circadian rhythm is out of sync with typical
light/darkness patterns.20 This is often due to non-traditional
work hours, traveling, or exposure to large amounts of artificial
light e.g. Shift-work sleep disorder (SWSD), Jet lag etc.

Delayed sleep phase syndrome (DSPS)

DSPS is adisorder in which a person's sleep is delayed by 2 or
more hours beyond the socially acceptable bedtime. This delay
in falling asleep causes difficulty in waking up at the desired
time in the morning.?! For instance, instead of falling asleep at
10:30 pm and waking at 6:30 am, someone will DSPS will fall
asleep closer to 1:00 am and have a difficult in waking up in
time for school.

DSPS is most common among adolescents; about 16% of
whom have the disorder.22 The sufferers often feel extremely
tired during the day, experience insomnia, and having a greater
risk of depression or other psychiatric problems, including
behavioral issues.?3
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Advanced Sleep Phase Disorder (ASPD)

ASPD is a condition that is characterized by a recurrent pattern
of early evening (6:00 pm instead of am 9:00 pm) sleepiness
and early morning (2:00 am instead of 5:00 am) awakening.
This sleep phase advancement can interfere with daily social
and work schedules and results in shortened sleep duration and
excessive daytime sleepiness.?*

Till today very few treatment of Circadian Rhythm Disorders are
practiced, e.g

Shift-work sleep disorder (SWSD)

SWSD results from a conflict between a sufferer's circadian
rhythm and work schedule. This schedule may run counter to
the internal body clock, leading to insomnia, excessive daytime
sleepiness. The excessive sleepiness appears when the
individual has to be productive, awake and alert.25:26

Jet lag

Jet lag occurs when travelers suffer from disrupted circadian
rhythms. When a traveler passes through different time zones,
his body's clock will be different from his wristwatch. For
example, if he flies in an airplane from Dhaka to New York, he
loses 12 hours of time. So when he wakes up at 8:00 a.m., his
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body still thinks it's 8p.m., making him feel groggy and
disoriented. His body's clock will eventually reset itself, but this
often takes a few days.1427

o Timed exposure to bright light: may help to reset the
circadian clock in case of severe circadian rhythm
disorders.28

e Behavior therapy: is commonly used for less severe
disorders like DSPS. This therapy include establishing
regular sleep-wake times, avoiding naps, sticking to
regular morning or afternoon exercise, and avoiding
caffeine and bright light from screens a few hours before
bedtime.

e Melatonin: has also shown to be an effective treatment
for circadian rhythm sleep disorders, especially for jet
lag.2?

e Practice meditation, journaling, breathing techniques, or
therapy to reduce stress also help to make a heathy
circadian rhythm.

Heathy circadian rhythm means healthy habits. As it helps to
promote energy and well-being while lowering the risk of
developing certain illnesses and also help them to practice a
good habit to make a healthy circadian rhythm.

At this moment, a big question stands in front of us whether
our new generation care their biological clock? Can maintain a
healthy circadian rhythm? It's true most of them have so much
inconsistent sleep schedule that their Melatonin hormone even
can't get chance to be secreted. Day by day their life style set
them far away from a healthy circadian rhythm. Therefore, we
should give our attention to this issue and encourage them to
maintained a healthy circadian rhythm by maintained a
consistent bed and wake times, limit exposure to artificial light
from screens at night, and stick to a consistent eating and
exercise routine every day. Also encourage them to practice
meditation, journaling, breathing therapy to reduce stress.

Happy new year 2019

As the new year arrives, at the auspicious moment, I would like
to express my warm and heartfelt wishes to all of our readers,
authors, reviewers, supporters, advisers and Chief Patron,
Honorable Chairman, Northern International Medical College,
Prof. Abu Yousuf Md. Abdullah.

Already we have completed our colorful journey of one decade.
I am grateful to all of you for your continued support to make
our journey smooth and fruitful.

Best wishes for a happy, healthy and successful new year.
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