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Progress in the Study of the Relationship between Circadian Rhythm Dis-
ruption and Type 2 Diabetes Mellitus
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Zhejiang Key Laboratory of Pathophysiology Technology Research, Ningbo 315211, China)

Abstract Circadian rhythm as an important inherent biological rhythm exists in all living organisms, fa-
cilitating them to adapt to the external light/dark environment. Recent studies reveal that both glucose metabolism
and associated hormone secretion demonstrate obvious circadian rhythm patterns. Normally, it is synchronized
with, sleep cycle, light pattern, food intake and daily exercise models. However, when there is a circadian rhythm
disorder due to night shift work or jet lag caused by cross-time zone travel, etc., it may result in a series of healthy
problems especially glucose metabolism disorder which can significantly increase the risk of type 2 diabetes melli-
tus. The mechanisms probably involve circadian variation and pathophysiological processes of glucose metabolism,
hormone regulation, lifestyle, rhythm gene polymorphisms, drug metabolism, ezc. This paper will systematically

review the role of circadian rhythm in the occurrence and development of type 2 diabetes mellitus based on the cur-
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rent knowledge of associated epidemiological, pathophysiological and genetical studies, providing new ideas for

future comprehensive prevention and treatment of type 2 diabetes mellitus.
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. t
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TAEEPSCNAT R BRSBTS AR AR KA ORI 20 HoAA T A 1 ), IR SR s e R Ze il vl s i AQl . AR R AR 555
TRAR SO S A2 L 1 8 2R3 e S L BURR M AR AR, TR A HLAR AP o SCN: R Ll iR AE X A% ; PVN: R Fofifi 58 55 4%; HPA: K FLfiKi—
ek iRl GH: B, TSH: R TR IGF-1: RS 3 A K 7-1; TG: i =,

SCN can regulate the secretions of melatonin, cortisol, growth hormone and thyrotropin, where disturbances of these hormone secretions can

significantly affect glucose metabolism traits including gluconeogenesis, insulin secretion and sensitivity possibly through energy metabolism and

related receptor binding processes, thus can regulate the level of blood glucose accordingly. SCN: suprachiasmatic nucleus; HPA: hypothalamic-

pituitary-adrenal axis; GH: growth hormone; TSH: thyroid-stimulating hormone; IGF-1: insulin-like growth factor-1; TG: triglyceride.
Bl ERHES TR EERAH N

Fig.1 Effect of physiological hormone secretion rhythm upon glucose metabolism
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— Glucose uptake

— Lipid metabolism
| — Glucose uptake

L — Insulin sensitivity

— Lipolysis

— Lipogenesis

— Insulin secretion

— Glucagon secretion

N

{ E-box =

e SV S A % LCLOCK/BMAL L% R Ay 0y, S5 454 [ S| 17 (PER. CRY . REV-ERB)AIEE A 1 (ROR) M A _F A 1]
TGIFE-box 4l 15, AT B 75 HEE DI I A6 Sl o 100772 B IPER/CRY 2 A M) 2 B AR CLOCK/BMAL 1R H B¢ 3R 34; REV-ERBAIRORIE 1L 55
BMALIJAZ¥ ERIRRETCAF45 & 70 B0 AT BMALLAERIE o X655 P ) e s 4 R0 M P A1 R 2 23 L 46 B K00 2 W S 0 i A4
Ik &y 2 ih B SR AR S T2DMAH S UBE PR

The transcription-translation feedback loop centers on the heterodimer of CLOCK/BMALL, and binds to the cis-acting element E-box which locates
on the genes encoding CLOCK/BMALIL self-suppressors (PER, CRY, REV-ERB) and activator (ROR) to initiate the transcription and translation of
rhythm genes. The formed PER/CRY complex destroys CLOCK/BMALL to inhibit its own expression; REV-ERB and ROR respectively inhibit and
activate the expression of BMALI by binding to the RRE element on the BMALI promoter. The transcription and translation of these rhythmic genes

ﬁ

can regulate multiple T2DM-related glucose metabolism traits including glucose uptake, fat metabolism, insulin secretion and sensitivity in peripheral
tissues and organs.
E2 BRTES FHEHERDEET2DMAIST

Fig.2 Effects of circadian molecular clock and coding genes on T2DM
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