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Abstract: Circadian rhythm refers to the biological rhythm that exists in the body with a period of approxi—
mately 24 hours. One of the important properties of circadian rhythm is the periodicity of endogenous
rhythm. The physiological and metabolic rhythms in mammals are controlled by circadian rhythm. The oscil-
lation of circadian rhythm leads to rhythmic changes in downstream molecular pathways and physiological
processes, and has some regulatory effects on the digestion, absorption and metabolism of nutrients. Herein,
the rhythms and regulation mechanism of the absorption and metabolism of nutrients such as protein, sugar
and lipid in the digestive tract were summarized, so as to provide references for the study on the mechanism
of biological clock regulating nutrient utilization in animals.
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Fig.1 The biological clock in nutrient metabolism regulation

CLOCK:BMAL1 heterodimer combines with the E—-box element in the promoter to activate the transcription of Per and Cry
genes. PER and CRY proteins form complexes and inhibit the activity of the CLOCK:BMALI heterodimer, thus inhibiting its
own expression. CLOCK:BMALI heterodimer also activate transcription of the reverse erythroblastosis virus a (REV-ERBa) and
retinoid—related orphan nuclear receptor & (RORa), which competitively bind the RORE response elements in the promoters of
Bmall and nuclear factor interleukin 3 (Nfil3). RORE activates the expression of BMALI and NFIL3, while REV-ERBa inhi-
bits their expression. NFIL3 and DBP adjust the D-box element (NFIL3 negative adjustment, DBP positive adjustment). These two
factors cooperate with D—box to regulate the expression of Per2 gene, and also regulate clock—controlled genes (CCGs), so that
CCGs have the circadian rhythm of expression. Furthermore, CLOCK:BMALI heterodimer also regulates the expression of circa—
dian rhythm of CCGs involved in nutrient metabolism. Here are some examples: BMALI binds to the promoters of Sgltl, Glut2,
and Glut5, participating in glucose metabolism; CLOCK:BMALI heterodimer activates SHP rhythmically, making SHP inhibit
Mip expression and participating in lipid metabolism; the heterodimer binds to the upstream E-box of Noc transcription start
site, participating in lipid metabolism; the heterodimer transactivates the E-box sequence in the Nhe3 promoter, regulating pro—

tein metabolism.
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