B%a nutrients

Comment

Chronodisruption: Origin, Roots, and Developments of

an 18-Year-Old Concept. Comment on Desmet et al.
Time-Restricted Feeding in Mice Prevents the Disruption of
the Peripheral Circadian Clocks and Its Metabolic Impact
during Chronic Jetlag. Nutrients 2021, 13, 3846

Thomas C. Erren 1*{0, Claus Piekarski ! and Russel J. Reiter 2

check for
updates

Citation: Erren, T.C.; Piekarski, C.;
Reiter, R.J. Chronodisruption: Origin,
Roots, and Developments of an
18-Year-Old Concept. Comment on
Desmet et al. Time-Restricted
Feeding in Mice Prevents the
Disruption of the Peripheral
Circadian Clocks and Its Metabolic
Impact during Chronic Jetlag.
Nutrients 2021, 13, 3846. Nutrients
2022, 14, 315. https://doi.org/
10.3390/nu14020315

Academic Editor: Andrew W. McHill

Received: 6 December 2021
Accepted: 5 January 2022
Published: 13 January 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Institute and Policlinic for Occupational Medicine, Environmental Medicine and Prevention Research,

Faculty of Medicine and University Hospital Cologne, University of Cologne, Kerpener Str. 61,

D-50938 Cologne, Germany; claus.piekarski@uni-koeln.de

2 Department of Cell Systems and Anatomy, UT Health San Antonio, San Antonio, TX 78229, USA;
REITER@uthscsa.edu

*  Correspondence: tim.erren@uni-koeln.de; Tel.: +49-221-478-76780; Fax: +49-221-478-76795

We read with interest the article by Desmet and colleagues entitled “Time-Restricted
Feeding in Mice Prevents the Disruption of the Peripheral Circadian Clocks and Its
Metabolic Impact during Chronic Jetlag” [1]. A key focus is “chronodisruption”—used
some 18 times as “a disruption of the circadian system”—and the authors refer to “chronodis-
ruptors”, for which they include a reference [2]. Since chronodisruption (CD) itself is not
explicitly referenced, may we complement their work with publications in which the
concept was first proposed in 2003 [3] and systematically developed thereafter?

More generally, CD was conceptualized as a relevant disruption of an otherwise
beneficial circadian organization of physiology, endocrinology, metabolism, and behavior
by ordered sequences of biological rhythms during sleep and wake cycles. Since the
term was coined [3], CD was—step-by-step—put into thematic and historical context with
Pittendrigh’s insights as a nestor of modern chronobiology [2,4], included in cancer theory
development [5], investigated in shift workers [5-7] and flight personnel [6], defined in
further detail [2], operationalized as split nexus of internal and external times [8], included
in metrics to compute CD doses (Computing chronodisruption—Computing circadian
misalignment—Computing sleep deficiency) [7,9,10], contrasted with the concept of social
jetlag [9,10], and conceptualized as a ubiquitous causal phenomenon at both work and
play [11] (Table 1). Beyond epidemiological contexts, the CD concept is increasingly used,
and explored, in experimental research and in more and more journals [12,13].

Clearly, we appreciate the work by Desmet and colleagues. Equally clearly, that CD is a
widely used and useful concept is also evinced by citation statistics: as of 3 December 2021,
Web of Science indicates that publications that explicitly regard the topic chrondisruption
accumulate an h-index of 40 [14].

Overall, that our internal 24 h (circadian) timing systems coordinate countless fun-
damental physiological processes and that their disruptions may lead to adverse health
effects such as obesity [15], diabetes, cardiovascular disease, kidney disease [16], psychi-
atric disorders, detrimental pregnancy outcomes [17], and, plausibly, cancer [18] can make
chronodisruption a prime target for research. An appropriate way to facilitate learning
about, challenging, falsifying, or expanding the concept of CD may be to offer source refer-
ences for its origin [3], roots, and developments (such as in Table 1, [16], and this comment).
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Table 1. Origin, roots, and developments of the term and concept of chronodisruption.
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