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@-3 PUFAs Alleviate High-Fat Diet-Induced Circadian

Intestinal Microbes Dysbiosis

Lifeng Gui, 5i Chen, Hualin Wang, Mengcheng Ruan, Yang Liu, Na Li, Hengyu Zhang,

and Zhiguo Liu®

Scope: Published data suppart that fish oil and algae «il rich in w3

fatty acids (PUFAs) pratect against

This study is simed 1 explore the effcts of fsh o and algae il on highfat

diet (HFD) induced circadian imtestinal

imvolved in detexification, motility, and
enwiroemental sensing peak during the
light jresting) phase M Temparal changes
in such pathways may assist the bac.
teria to anticipate changes in gastroin.

ia in mice.

Methods and Results: Hmlﬁmnmd_ﬁﬂ-ddnﬁh
groups, which are fed a normal chow diet [OON], a HFD, a HFD supplemented
for 12 weeks. At the end of the experiment, mice are sacrificed at 12 h intervals
with the first ane at zeitgeber time 0 (ZT0) and the second at zeitgeber time 12
abundance of certain genera is improved in FO and AD groups according

i 165 rRNA gene sequencing. The shart-chain fatty acids {SCFAs) producing
lbacteria Butpricimonas and some of the genera in the Lachnospirocens
recover to the normal circadian thythm in both FO and AQ growps.

Conclusion: The

testing function. For example, path-
ways involved in energy metabolisem,
such as mucleatide, carbobivdrate, and
amino acid metabolism are envickhed in
the active phase! The diumal oscill-
tions of imtestinal microbial omposi.
tion and function are driven by the bost
circadian dock and rhythmic feeding
times In turn, signals derived from
the microbiome influence host circadian
ehythms in peripberal tissues such as
the liver and intestine, including tran-
scripticnal and epigenetic activities.™
Thus, hidirectional communication ar-

data show that FO and AO alleviate circadian gut microbi

1. Introduction
'I‘heulca.d:mlh[ﬁmua:mnl feature of life on Earth, en-
abling ad. af | balism to daily Auciuations

in enwironmental conditions. Preclinical research suggests
that intestinal microbes exhibit dumal fluctustions and dis-
rupted circadian rhythmicity in the hest can influsnce bacierial
populatioas in the intestine™ Smadies have shown that both
enmpositional and functional profiles of the intestinal microbiots
undergn dinrnal cecillations in 2 24 h cpcle in mice ™% Bacterial
gene activities fluctuate with 2 24 b rhythim. Genes for pathways
inwolved in emergy metabolism, DNA repair, and cell growth
peak in abundance during the dark jactive) phase, wheress these
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i chesirates homeostatic circadian interac-
iin mice cawsed by HFD, and support the further investigation of a3

tons between the microbiota and the
bizt, amd profoundly affect the host ma.
terial and energy metabelism.

Studies have shown that high-fat di-
ets (HFDs) camn affect mammalian clocks,
leading to changes in the sxpression of core dock genes, dock.
contralled genes, and related transcription Goices, theeeby infiu-
encing the energy utilization and metabolism of the central (by-
pothalamus) and peripheral tissues liver and adipose tisswe) M
HFDs can alsa cuse changes in the drcadian rhythm of in.
testinal microbes ™ For example, mice fed an HFD ad libium
dampen circadian sscillations in bacterial sbundance and expe.
rienced changes in gut bacterial compesiton™ as well 25 bac
terially produced metabolites. | Timerestricted feeding (THF)
can partially restore circadian rhythms in intestinal bacteria
and is an efective method 1o protect mice against distinduced
metabolic discases such as obesity, insulin resistance, hyper.
Il-_nzmn. and hyperlipidemia™ Studies also have shown that

readian rhythms in intestins] bacteria can be partially restored
whcn!heHl‘Dx fed cmnly during the dark ™

Amoeg the w3 PUFAs, sicosapentaenoic acid (EPA, C20:5)
and decosahexmensic acid (DHA, C22:6) are widely used as nu-
tritiomal supplements. Several previously published works abaut
w3 PUFAs have shown that the supplementation of w-3 PU-
[FAs provide multiple health benefits against different chronic de-
generative diseases, such as cardiovasoular diseases,'™ rheuma-
taid arthritis V] and these benefical effects could be attributed
to the improvement of intestinal flor™ Studies have shown
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