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DEFINITION

= Chronobiotic refers to a substance that has the ability to alter the phase of the
circadian time system, thereby re-establishing and synchronizing circadian
rhythms that have been disrupted in the short or long term.

= From: Sleep Disorders [2019], Rethinking the use of hypnotics for treatment of
insomnia in the elderly [2021]
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1. Introduction

In all living creatures, a predetermined period of endogen-
ously driven motor inactivity occurs during the 24-h day [1,2].
Mostly, this period coincides with the time creatures could be
in danger; for example, species that use their eyes to detect
enemies are in danger during the dark night. Another evolu-
tionary fact is that during this time of inactivity, creatures
respond only to individually relevant, learned events. In
humans, for instance, a mother is more likely to awaken at
the slightest whisper from her new-born child than to a loud
noise, whereas the father sleeping next to her may react in the

sleep period differs in length from individual to individual,
sleep stages in healthy subjects occur in a stereotypic pattern.
The complexity in particular of the neural mechanisms behind
these coordinated processes cannot be overestimated [3,4].
Changes in any of these processes during sleep result in
specific disturbances and functional deficits that can lead to
impaired well-being, performance and health [5,7-9].

A common belief is that humans need less sleep as they
age. No evidence for this exists, however. Indeed, it is more
likely that age-related disorders (co)affecting the nervous sys-
tem, as well as psychotropic medications, spoil the quality of
sleep, leadina to an increased need for sleep time in order to




HISTORY AND ACTIVITY

= Chronobiotics are drugs, both experimental and used in medical practice, constituting a
rather heterogeneous group of substances that can modify the parameters of the circadian
rhythm of fluctuations in various physiological and biochemical parameters, such as the
expression of the “clock” genes themselves in organisms-models and cell cultures or the
expression of clock-controlled genes.

= The class of chronobiotic drugs has been known for more than 50 years, since the properties
of the hormone melatonin were discovered and described in detail in the clinic.
Chrononutrition was also defined as science only in 1975.
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CIRCADIAN CORE CLOCK AND ITS
PHARMACOLOGY
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- Natural ligand: None
- Stabilizer/activator: KLO0O1 & derivatives

- Inhibitor: KS15

REV-ERBs
- Natural ligand: Heme
- Agonist: GSK4112, SR9009/9011, GSK2945
- Antagonist: SR8278

RORs

- Natural ligand: Oxysterols (a/y), Retinoic acids ()
- Agonist: SR1078, Nobiletin
- Inverse agonist: T0901317, SR1001
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PROBLEMS oy

NO DATA

= Despite attempts to systematize chronobiotics, there is
not yet a unified classification of these pharmacological
agents (natural chrononutrients, synthetic targeted
circadian rhythm modulators, hypnotics, chronobiotic
hormones are identified)

=There is no main source of knowledge on chronobiotics




=Creation of the world first curated and updated database
of chronobiotic compounds (circadian rhythm modulators)
and organization of access to it

Aflmelvﬁlurpose of the study is to create a relational database
of chronobiotics "ChronobioticsDB" (future domain cb-

db.ru)



http://cb-db.ru/
http://cb-db.ru/

SOURCE OF INSPIRATION FOR
DATABASE: CRYPTOCHROMES AND
- THEIR INHIBITORS o
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CRYPTOCHROME INHIBITOR KS15 (0,1%
DMSO) EXTENDS DROSOPHILA
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*. p<0.01, according to y?; **-p<0.01 (Gehan-Breslow-Wilcoxon); ***- p<0.05 Wang Allison test.
Solovev, I.A., Shaposhnikov, M.V., Moskalev, A.A. (2021) Clocks & Sleep, 3, 429-441.




MATERIALS AND METHODS

= php programming language as a key
tool, JAVA as facultative

= MySQL, PostgreSQL as a database
management system

= The ChronobioticsDB is filled using
PubMed data on chronobiotics which
are manually extracted from articles
and annotated

= The cards of chronobiotics are filled
semiautomatically using key sources
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DATABASE MANAGEMENT SYSTEM

& pgAdmin 4 =
File Object Tools Help

Object Explorer § B % Q > B public.chbio_class.. X EF public.chbio/chronobioticsdb/postgres@PostgreSQL 16 X
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TABLE REPRESENTATION

‘Warning: foreach() argument must be of tvpe arraylobject. bool given in C:\xampp'htdocs'chrono'\data.php on line 42
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«SUBMIT CHRONOB
DIRECTORY

OTIC»

< C @ localhost/ch

Name :
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CONTENT

Distribution of drugs among classes o pre.sioics.
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CONTENT

TOTAL NUMBERS OF COMPOUNDS AND SUBSTANCES
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CLASSIFICATIONS OF COMPOUNDS
IN CHRONOBIOTICSDB
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CONCLUSION

= The ChronobioticsDB will start functioning on CB-DB.ru all over the
world at the end of 2024

= ChronobioticsDB is %rowing every day and already having more than
450 compounds wit

= The database will have «<SUBMIT» directory for any researcher to apply
with new compound with chronobiotic traits which are proved in
experiments (in vivo or in silico)

= ChronobioticsDB will become a key instrument to create a training set
for machine learning tool searching for novel chronobiotics of different
classes in Synthetically Accessible Virtual Inventory ( )

e


https://www.nature.com/articles/s41597-020-00727-4
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