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Baduanjin improves sleep quality in patients with type 2 diabetes possibly via
regulating Bmall gene

DONG Zi-Xuan, MA Zhan-Ke’
Institute of Physical Education, Ningxia Normal University, Guyuan 756099, China

Abstract: The incidence of diabetes mellitus is increasing, and the sleep quality of patients with diabetes mellitus is often affected.
Baduanjin may act on biological rhythm of the body, skeletal muscle glucose metabolism, skeletal muscle fibers and suprachiasmatic
nucleus (SCN) by regulating the expression of Bmall gene, thus regulating the blood glucose level and circadian rhythm of patients
with type 2 diabetes mellitus (T2DM) and improving their physiological functions. This article reviews the regulatory effect and
mechanism of Baduanjin on Bmall gene expression in diabetes patients, and discusses the possibility of Baduanjin to improve the
sleep quality of T2DM patients by regulating Bmall gene expression. This review can provide a new field for the clinical application
of traditional Chinese Qigong Baduanjin, and provide a new scientific basis for exercise therapy of diabetes.
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Fig. 1. Schematic diagram of positive and negative feedback loops of Bmall gene. Bmall and Clock form dimers and interacts with

E-box protein, forming a transcription and translation feedback loop. PERs and CRYs in the cell nucleus are activated, bind to CKle

to form a complex, and form “transcription-translation-suppression” negative feedback loop, with a cycle for 24 h. On the other hand,

Bmall regulates the transcription of other target genes in the E-box region to form CCGs (clock controlled genes) with Clock. At the

same time, DEC acts on Bmall and Clock, regulating energy metabolism at the level of cells, tissues and organisms, and enriching the

regulatory network of life activity metabolism. CRYs, Cryptochromes; PERs, Periods; CKle, casein kinase 1 ¢; DEC, differentially

expressed in chondrocyte.
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A1 Bmal 13K B K AL R K UG 69 72 72 24K
Table 1. Pathological changes after deletion/overexpression of Bmall gene

Body parts Experimental model Experimental subject Pathological change References
Whole body Bmall™" Bmall™™ mutant mice Skeletal muscle contractility | 1681
Acupuncture Male Sprague-Dawley rats Blood glucose level| 3l
Acupuncture C57BL/6J male mice Amount of sleept el
Bmall™™ Male (Bmall™") mice Blood glucose levelt 7
Bone Bmall™" Bmall™™ mice Chondrocyte proliferation | ol
Bmall "~ Bmall" mice Apoptosist
Bmall overexpression Male 8-week-old Wistar rats Proinflammatory factor expression| ¥
Bmall™" Bmall" mice Bone mass| 7
Skeletal muscle ~ Bmall™ Bmall™™ mice Glucose uptake and metabolism | 7
Bmall™"~ Bmall™™ mice Amount of sleept 78l

Note: 1 indicates increase; | for mitigation.
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Fig. 2. Baduanjin improves sleep quality of type 2 diabetes mellitus (T2DM) patients by regulating the expression of Bmall. Baduanjin

exercise regulates Bmall gene, regulates skeletal muscle glucose metabolism, biological circadian rhythm, skeletal muscle and supra-

chiasmatic nucleus (SCN) brain region, and improves the sleep quality of T2DM patients in many aspects.
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