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Abstract

Diabetes mellitus, which can be induced by many reasons and characterized by chronic hyperglyce-
mia, has caused heavy pressure and burden to our economy and society in recent years. At the same
time, with the progress of the information age and the development of science and technology,
people’s working and life style has also changed to a great extent, which leads to the general decline
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of the whole sleep quality. Epidemiological and clinical studies have shown that the occurrence and
progression of diabetes are closely related to sleep disorders and may lead to a vicious circle: on the
one hand, patients with diabetes, especially those with poor control of blood sugar, tend to be ac-
companied by severe sleep disorders; on the other hand, sleep disorders may promote the early oc-
currence and development of diabetes. This paper will be based on the interaction between type 2
diabetes and sleep disorders, and provide a new diagnostic method and treatment strategy for early
clinical diagnosis and early prevention of type 2 diabetes in the future.
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1. 5]

2 BUBE R (T2DM) & — it DAy BB SE R & 2 R0 S 15 21 23 W AE N 52 5 e s AR 1 e o« AR
W CHE BRE FRIR A 20 R R 55 9 R, 2019 SE3EH 4.63 [ N RER, 5 H AT &R B AR
ANT1(20~79 )] 9.3%. X —HF TR 2030 FFIGK 2 5.78 14.(10.2%), £ 2045 3 I01F] 7 12.(10.9%)
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2. EERRIVEIEETE
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3.1. EEREE S T2DM

T 1) 22 TGV 20 e R RS (v Rt A PR RS ] 45 3 PR S0 8 P 3 2 KT W PR P 5 SR A I
PEREHIAERE R AR 7] [8] [9] [10]. Tk 111ZWEE T 771 615 AR BRIZ ¥ 2 TR0 PR 9 2538 10 1F 5 R A
BPIE] S ARSI, B SR SR ORAE R, 45 ORI IE H BRI [R]<6 h F 2638 R 2B LR s 1 XIS 2 BRI 1) 2y
6~8 h ] 3.29 fir. UTHFEMZ T Meta 20 A48 HH[12] [13] [14] [15],  REERRHS [ Fr-K 0 55 00 AR5 1 A A AU 52 “u
B KR, B HRRSHEART AITE 7~8 h B R AR R I fa 5 A S B A, TG VR B AR AN R s a2 3,
PRI () 583 R ¥y 22 B2 B e AN 317 FISRIEATIRIT I 2 BUBE IR B3 IR B 5T 16], PHEES
%235 Full IR EAR I (8] SR IAT 8 A 2 RPN O OG G &R o T 2017 SRR R AN RN R 56 E PR BE A 5 /0 T
R NFE R R FEA B T SRR BA[17], TC VR R AR R 8 AL J2 AR RS S8, 30 R (1]
A AR = (R 5 R AT ARIEX — 5T, AT DUR I A 5 4 72 i % ) G186

3.2. EEERRES T2DM

o B IR 5 2 1) 8, DG %% SR BRI 5 4 20 (PSQI) &% 2 B 1T 1B 4 A 43 FH 19 . F 1989 4 FH Buysse
[8] 5 EMEHE 2 1 IFAH 5 SCHR AT — 284 SCINR T AL ak Bt — 218, R8P siAE S 5T 14
A RIS R & . PSQI 430 E M m AR IEIR T S 22 . H N EH 19NN ZEREE RIFH
AR ARV, BN 622 44 2 RUME IR B CPIIERS 56.1 £9.56 ) BHATREWIHIAN 7T, [ # AL 622
S AT EE RS A B R IR ZH,  H A 2434 Narisawa [20]5505F 78 K BUAE 2 UM JRIB 4L R A 253 4(43.9%)
BEARAS R &, 3 PSQI &143>5.5, R 11 2 (015 U 18 FH 400 8 % A vi% o o 1 W 3R 55 45 43 /K P B AH
. 2 OB PR35 PSQI B3k P i, MEIRZERFR Z. A —TETInE GTE X 46 425
PRV 53 MR 2 (I PRA 0 R B[ 21], S22 BB AL 20 R FKSF > 7%5 PSQI V4> > 8 B UIAHK,
R 2 27 R R IR 280 2 A1 5 R 42 1) k35 A G

MR P b o O — b B L) S A, RV P 51, JFE v O 2 1P R G I PR 2 5 E Il < 25 B 1iE(OS AHS)
72 JIT A R HR T A e B A 6 B v PR, G B S AR I g 8 5 P M ] MR350 S 52 R B b, R 38O LA )
BRI GRAE  BEAR O B RO FERE R . O RS IE R I[22] [23] [24], OSAHS 5 T2DM. 5 =41,
1 0 BB AN 57 BAR U 5 A I S5 4 A B AR A JSB I 2 AIAETE AL R &R o i I ) R 41 X ) 1453 44 T0hk IR
WS 5HMAT T KEEL FHEIRIEAS, Nagayoshi 26 AN HEAT 7 —TRTHENE M, SR RIUE 13 FHIF
PrBE s AR, G ™ 5 P 2 PR BRI IR B S 53 AR IE R NS 5 8 EEIRG . R BT
OSAHS M BEFAFTERKMIME IR AR RS, HASAEREICOR[25]. FRokeibk 22 HARIF 78 S 5 BH 28 P AR VP
{5(OSA) 5 il & HARFL 2 AIAFAE ML R, Flnmid %t 186 44 5 WA 3095 1) 53 M A2 4 o AT 995 91 ol B e
T, AR E R AARFERIZES], Murphy 28 N RIERFTG 594, OSAHS (/™ EAL K IH RS &
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Va2 5o QO SINAT I WS T 1) 9795 42 53 AT SRR I, SR EIREORE S, BENRIT
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T3 PR RS K 2 Y I =45 22 (2710 WM BRI IR 8 1 508 EE T BA S it SCHF OSAHS A AE A RE 22 S5
T2DM HB#FHERFEHIA X — W, ZAFEEA 1100 222 5%, IEW] OSAHS 1)/ H 2% 5 Hik
L2145 1 (HbA1¢) K F 2 [RIAFTE AL R [ 23]
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DA 3o o i & 2 R B B OR AR e 1 P9 B LB KT (200 FEMLZ , BRI PRERS 2 X A A IR R 48, &
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LA E S ISP 9Py P i B e oY (A E PN D PR LR A RIU P

4.2. TER - B - 5 ERRHHPA #)IhEEKT

HERRRR RS 1) R R 2 HSAFEA R RS G MR, LIRS, A, X e 28 ) @l e 2 T
G P, R N N - R - B B ARGEH(HPA ) [31][32]. 24 HPA S5 5 i ERAS,  BLAA P 08 5 2%
FEPUME/K P2 B, mAKEER RRSEACER N, P nE RS = Ht. £dmaiitk
O, MEEIRFIZFE, MIGFRE S IR LS EIREAKCP S, ERA R, o — 2Tt
E(33]o BEARIE IR R AR AL T 5T I, BERRAS 26 HPA BliAE7E 520 [34]

43. REATHRNNE

BROR R R R B YRS . 8 3R EER Pl A A A T 7 4t e A 2R 4 AR R
BUURER REE—M B AT, sk, MEARKEAGES, SARIKIIHE N il R0k <& EL[35], HH
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Tl KM BB B YU R KT, BRI KT, RS Ak, SRIEsgn: ayuktfF 2 8 R En,
RN, BUURES . SERSERIRRZF RS T, RYLHREER B IUREIEHK
SEAT BTGNS R R 2 P 2K R 36 I PR AT AE X — W0 A, idE it ) 12 444 e 5
PRI 5 1 R 8 21 A0 B LR R 7K LA LRI B AR 00 S VT 23 HEAT R BE AL HEE AR I, 24523 pL
A T HEARFZFIT, A4 P9 B YUK E BT BT 28%, JHZZWT R4 18%, BRI INZ A& amR, %
RGBT,

4.4. BRARHMFERIPER

B R R 2 B AN FARTE B[R] 72 AR () — PP 223 2R [38] 0 & AT LA 5 P YR MR B T A 1 O A B e
e, B 5L HANThARE, A EFATIET[39] [40]. BT CA I 2 BIAE N BRI Sh A 50 B
T2DM R B R R FEAEFI[41]. WN7E T2DM KRR ZEH, MRS RS, AT DA 3 &
IR B 2R [42] 0 DARAE — U 90 % REAFF 78 Hh A B, 6t g B ik FHY S M g PR o BB % 1) 3 AR
Y, HACT IR 5 % A2 T2DM RS AR G, PRI R IR 20 WA 7K P 2ELAKG, T T2DME K A= 1) AR 2 e [43 o
MIER BT FRE, TR IF SR B E 2k 1B (MTNRIB)FEE () —ANH WAS Ak Ay 2 BURE BRI &9
AR S L [R][44] [45].

4.5. KEEHETFKFFHE

H AT O R IE V2 IR0 78 AR, BEARET Ry s> 2 BRI 3 3 2 B 42 51 RS ik P 0 s 7 B 2 o
Jl,  F4RMRT B bR R A R 2 [46], W REUAN AN R-18 (L-18). B4/ F-6 (IL-6). HiUE
RFER F(TNF-0) BEE C-J N2 1 (Hs-CRP) &S 5RE Rl T BRI 2 [47]. #OREH TR P m, SE—T
FRPE 38 28 e TR FRE TR, DD IRIE SR I 6 A, AT I 20 WA JER SR R IR BME 5, A=A &=
HHi[48].

5. T2DM & NnEERR

U7, AESGT T2DM X MERREEAS (520 (7] AU AT AT FUI, MR OR BRI FE R, HLE Tk
IEHWNME, 2 BUE BRI G A5 SR, () A, & RO PR 5 RS IR P i s LA LA B AR 4 R 2%

DOI: 10.12677/acm.2021.112088 607 I IR = =23t e


https://doi.org/10.12677/acm.2021.112088

=Y

=

, KB

o
AL |
e

BEE B RIS e — D R g, 2 HILE RGN RS RRAS B R 4 55 I 38 A 2, 5 ORI A 45 WL A Al
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6. 4518

ML BT T 40T, AR BT E. T2DM R AR F i /& — NG IR, X8 8 A L 7E i —
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RS PTREB G . MLAt, S WA A 7 BRI B A5 A AT B 2 10— 20 52 v W PR3 A6 38 1) A 3 o 2 e
AU 53—J7 T, T2DM RIARECE o) fe 2 SCGE REIR I &, A BE 25 5 R RF R AP AR % o

SE

[1] Saeedi, P., Petersohn, 1., Salpea, P., et al. (2019) Global and Regional Diabetes Prevalence Estimates for 2019 and
Projections for 2030 and 2045: Results from the International Diabetes Federation Diabetes Atlas, 9th Edition. Di-
abetes Research and Clinical Practice, 157, Article ID: 107843. https://doi.org/10.1016/j.diabres.2019.107843

[2] Cappuccio, F.P., Elia, L., ef al. (2010) Quantity and Quality of Sleep and Incidence of Type 2 Diabetes: A Systematic
Review and Meta-Analysis. Diabetes Care, 33, 414-420. https://doi.org/10.2337/dc09-1124

[3] Knutson, K.L. and Van Cauter, E. (2008) Associations between Sleep Loss and Increased Risk of Obesity and Diabetes.
Annals of the New York Academy of Sciences, 1129, 287-304. https://doi.org/10.1196/annals.1417.033

[4] Watson, N.F., Badr, M.S., Belenky, G., et al. (2015) Recommended Amount of Sleep for a Healthy Adult: A Joint

Consensus Statement of the American Academy of Sleep Medicine and Sleep Research Society. Journal of Clinical
Sleep Medicine, 11, 591-592. https://doi.org/10.5664/jcsm.4758

[S] Luyster, F.S., Strollo, P.J., Zee, P.C., et al. (2012) Sleep: A Health Imperative. Sleep, 35, 727-734.
https://doi.org/10.5665/sleep.1846

[6] Tan, X., Chapman, C.D., Cedernaes, J., et al. (2018) Association between Long Sleep Duration and Increased Risk of
Obesity and Type 2 Diabetes: A Review of Possible Mechanisms. Sleep Medicine Reviews, 40, 127-134.
https://doi.org/10.1016/j.smrv.2017.11.001

[71 Jackson, C.L., Redline, S., Kawachi, 1., et al. (2013) Association between Sleep Duration and Diabetes in Black and
White Adults. Diabetes Care, 36, 3557-3565. https://doi.org/10.2337/dc13-0777

[8] Knutson, K.L., Ryden, A.M., Mander, B.A., et al. (2006) Role of Sleep Duration and Quality in the Risk and Severity
of Type 2 Diabetes Mellitus. Archives of Internal Medicine, 166, 1768-1774.
https://doi.org/10.1001/archinte.166.16.1768

[91 Pyykkonen, AJ., Isomaa, B., Pesonen, A.K., ef al. (2014) Sleep Duration and Insulin Resistance in Individuals without
Type 2 Diabetes: The PPP-Botnia Study. Annals of Medicine, 46, 324-329.
https://doi.org/10.3109/07853890.2014.902226

[10] Yaggi, HK., Araujo, A.B. and McKinlay, J.B. (2006) Sleep Duration as a Risk Factor for the Development of Type 2
Diabetes. Diabetes Care, 29, 657-661. https://doi.org/10.2337/diacare.29.03.06.dc05-0879

(117 5k, 2822, PRbsh, S5 BEIRT AT 2 FUR%PRp 00 AR IO R AR (0], Hh ISR T S5 424, 2015, 23(4):
279-281.

[12] Itani, O., Jike, M., Watanabe, N., et al. (2017) Short Sleep Duration and Health Outcomes: A Systematic Review, Me-
ta-Analysis, and Meta-Regression. Sleep Medicine, 32, 246-256. https://doi.org/10.1016/j.sleep.2016.08.006

[13] Lee, S.W.H., Ng, K.Y. and Chin, W.K. (2017) The Impact of Sleep Amount and Sleep Quality on Glycemic Control in

DOI: 10.12677/acm.2021.112088 608 I IR = =23t e


https://doi.org/10.12677/acm.2021.112088
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.2337/dc09-1124
https://doi.org/10.1196/annals.1417.033
https://doi.org/10.5664/jcsm.4758
https://doi.org/10.5665/sleep.1846
https://doi.org/10.1016/j.smrv.2017.11.001
https://doi.org/10.2337/dc13-0777
https://doi.org/10.1001/archinte.166.16.1768
https://doi.org/10.3109/07853890.2014.902226
https://doi.org/10.2337/diacare.29.03.06.dc05-0879
https://doi.org/10.1016/j.sleep.2016.08.006

[14]

[15]

[16]

(18]

[19]
[20]

[23]

[24]

[25]

[26]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Type 2 Diabetes: A Systematic Review and Meta-Analysis. Sleep Medicine Reviews, 31, 91-101.
https://doi.org/10.1016/j.smrv.2016.02.001

Ford, E.S., Wheaton, A.G., Chapman, D.P., et al. (2014) Associations between Self-Reported Sleep Duration and
Sleeping Disorder with Concentrations of Fasting and 2-h Glucose, Insulin, and Glycosylated Hemoglobin among
Adults without Diagnosed Diabetes. Journal of Diabetes, 6, 338-350. https://doi.org/10.1111/1753-0407.12101

Shan, Z., Ma, H., Xie, M., et al. (2015) Sleep Duration and Risk of Type 2 Diabetes: A Meta-Analysis of Prospective
Studies. Diabetes Care, 38, 529-537. https://doi.org/10.2337/dc14-2073

Full, K.M., Schmied, E.A., Parada, H., et al. (2017) The Relationship between Sleep Duration and Glycemic Control
among Hispanic Adults with Uncontrolled Type 2 Diabetes. The Diabetes Educator, 43, 519-529.
https://doi.org/10.1177/0145721717724564

Knutson, K.L., Wu, D, Patel, S.R., ef al. (2017) Association between Sleep Timing, Obesity, Diabetes: The Hispanic
Community Health Study/Study of Latinos (HCHS/SOL) Cohort Study. Sleep, 40, zsx014.
https://doi.org/10.1093/sleep/zsx014

Manodpitipong, A., Saetung, S., Nimitphong, H., et al. (2017) Night-Shift Work Is Associated with Poorer Glycaemic
Control in Patients with Type 2 Diabetes. Journal of Sleep Research, 26, 764-772. https://doi.org/10.1111/jsr.12554

ks, 23, B, . ULZZ GRRENR T E T 20005 B R M), B ERER 2, 2014, 43(3): 260-263.

Narisawa, H., Komada, Y., Miwa, T., ef al. (2017) Prevalence, Symptomatic Features, and Factors Associated with
Sleep Disturbance/Insomnia in Japanese Patients with Type-2 Diabetes. Neuropsychiatric Disease and Treatment, 13,
1873-1880. https://doi.org/10.2147/NDT.S134814

Tsai, Y.W., Kann, N.H., Tung, T.H., et al. (2012) Impact of Subjective Sleep Quality on Glycemic Control in Type 2
Diabetes Mellitus. Family Practice, 29, 30-35. https://doi.org/10.1093/fampra/cmr041

Ip, M.S., Lam, B., Ng, M.M,, et al. (2002) Obstructive Sleep Apnea Is Independently Associated with Insulin Resis-
tance. American Journal of Respiratory and Critical Care Medicine, 165, 670-676.
https://doi.org/10.1164/ajrcem.165.5.2103001

Kent, B.D., Grote, L., Ryan, S., e al. (2014) Diabetes Mellitus Prevalence and Control in Sleep-Disordered Breathing:
The European Sleep Apnea Cohort (ESADA) Study. Chest, 146, 982-990. https://doi.org/10.1378/chest.13-2403
Punjabi, N.M., Sorkin, J.D., Katzel, L.I., et al. (2002) Sleep-Disordered Breathing and Insulin Resistance in Mid-
dle-Aged and Overweight Men. American Journal of Respiratory and Critical Care Medicine, 165, 677-682.
https://doi.org/10.1164/ajrccm. 165.5.2104087

Nagayoshi, M., Punjabi, N.M., Selvin, E., ef al. (2016) Obstructive Sleep Apnea and Incident Type 2 Diabetes. Sleep
Medicine, 25, 156-161. https://doi.org/10.1016/j.sleep.2016.05.009

Murphy, A-M., Thomas, A., Crinion, S.J., ef al. (2017) Intermittent Hypoxia in Obstructive Sleep Apnoea Mediates
Insulin Resistance through Adipose Tissue Inflammation. European Respiratory Journal, 49, Article ID: 1601731.
https://doi.org/10.1183/13993003.01731-2016

Luque-Fernandez, M.A., Bain, P.A., Gelaye, B., er al. (2013) Sleep-Disordered Breathing and Gestational Diabetes
Mellitus: A Meta-Analysis of 9,795 Participants Enrolled in Epidemiological Observational Studies. Diabetes Care, 36,
3353-3360. https://doi.org/10.2337/dc13-0778

Somers, V.K., Dyken, M.E., Mark, A.L., et al. (1993) Sympathetic-Nerve Activity during Sleep in Normal Subjects.
The New England Journal of Medicine, 328, 303-307. https://doi.org/10.1056/NEJM199302043280502

Stamatakis, K.A. and Punjabi, N.M. (2010) Effects of Sleep Fragmentation on Glucose Metabolism in Normal Subjects.
Chest, 137, 95-101. https://doi.org/10.1378/chest.09-0791

Mondini, S. and Guilleminault, C. (1985) Abnormal Breathing Patterns during Sleep in Diabetes. Annals of Neurology,
17, 391-395. https://doi.org/10.1002/ana.410170415

Gragnoli, C. (2012) Depression and Type 2 Diabetes: Cortisol Pathway Implication and Investigational Needs. Journal
of Cellular Physiology, 227, 2318-2322. https://doi.org/10.1002/jcp.23012

Bao, A.M., Meynen, G. and Swaab, D.F. (2008) The Stress System in Depression and Neurodegeneration: Focus on
the Human Hypothalamus. Brain Research Reviews, 57, 531-553. https://doi.org/10.1016/].brainresrev.2007.04.005

Faraut, B., Nakib, S., Drogou, C., et al. (2015) Napping Reverses the Salivary Interleukin-6 and Urinary Norepineph-
rine Changes Induced by Sleep Restriction. The Journal of Clinical Endocrinology & Metabolism, 100, E416-E426.
https://doi.org/10.1210/j¢.2014-2566

TR AR, A, . ERRRIRE S K R LE 2 B B R R BUSR e ORI R S B BRI [)]. th e 2
PR BIR I &, 2009, 8(1): 61-64.

Markwald, R.R., Melanson, E.L., Smith, M.R., et al. (2013) Impact of Insufficient Sleep on Total Daily Energy Ex-

DOI: 10.12677/acm.2021.112088 609 I IR = =23t e


https://doi.org/10.12677/acm.2021.112088
https://doi.org/10.1016/j.smrv.2016.02.001
https://doi.org/10.1111/1753-0407.12101
https://doi.org/10.2337/dc14-2073
https://doi.org/10.1177/0145721717724564
https://doi.org/10.1093/sleep/zsx014
https://doi.org/10.1111/jsr.12554
https://doi.org/10.2147/NDT.S134814
https://doi.org/10.1093/fampra/cmr041
https://doi.org/10.1164/ajrccm.165.5.2103001
https://doi.org/10.1378/chest.13-2403
https://doi.org/10.1164/ajrccm.165.5.2104087
https://doi.org/10.1016/j.sleep.2016.05.009
https://doi.org/10.1183/13993003.01731-2016
https://doi.org/10.2337/dc13-0778
https://doi.org/10.1056/NEJM199302043280502
https://doi.org/10.1378/chest.09-0791
https://doi.org/10.1002/ana.410170415
https://doi.org/10.1002/jcp.23012
https://doi.org/10.1016/j.brainresrev.2007.04.005
https://doi.org/10.1210/jc.2014-2566

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[47]

(48]

[49]

[50]

[51]

penditure, Food Intake, and Weight Gain. Proceedings of the National Academy of Sciences of the United States of
America, 110, 5695-5700. https://doi.org/10.1073/pnas.1216951110

Taheri, S., Lin, L., Austin, D., et al. (2004) Short Sleep Duration Is Associated with Reduced Leptin, Elevated Ghrelin,
and Increased Body Mass Index. PLOS Medicine, 1, €62. https://doi.org/10.1371/journal.pmed.0010062

Spiegel, K., Tasali, E., Penev, P., et al. (2004) Brief Communication: Sleep Curtailment in Healthy Young Men Is As-
sociated with Decreased Leptin Levels, Elevated Ghrelin Levels, and Increased Hunger and Appetite. Annals of Inter-
nal Medicine, 141, 846-850. https://doi.org/10.7326/0003-4819-141-11-200412070-00008

Reiter, R.J. (1991) Pineal Melatonin: Cell Biology of Its Synthesis and of Its Physiological Interactions. Endocrine Re-
views, 12, 151-180. https://doi.org/10.1210/edrv-12-2-151

Tan, D.X., Manchester, L.C., Fuentes-Broto, L., ef al. (2011) Significance and Application of Melatonin in the Regula-
tion of Brown Adipose Tissue Metabolism: Relation to Human Obesity. Obesity Reviews, 12, 167-188.
https://doi.org/10.1111/j.1467-789X.2010.00756.x

Paradies, G., Petrosillo, G., Paradies, V., et al. (2010) Melatonin, Cardiolipin and Mitochondrial Bioenergetics in
Health and Disease. Journal of Pineal Research, 48, 297-310. https://doi.org/10.1111/j.1600-079X.2010.00759.x

Peschke, E. and Muhlbauer, E. (2010) New Evidence for a Role of Melatonin in Glucose Regulation. Best Practice &
Research Clinical Endocrinology & Metabolism, 24, 829-841. https://doi.org/10.1016/j.beem.2010.09.001

Peschke, E., Frese, T., Chankiewitz, E., et al. (2006) Diabetic Goto Kakizaki Rats as Well as Type 2 Diabetic Patients
Show a Decreased Diurnal Serum Melatonin Level and an Increased Pancreatic Melatonin-Receptor Status. Journal of
Pineal Research, 40, 135-143. https://doi.org/10.1111/j.1600-079X.2005.00287.x

McMullan, C.J., Schernhammer, E.S., Rimm, E.B., et al. (2013) Melatonin Secretion and the Incidence of Type 2 Di-
abetes. JAMA, 309, 1388-1396. https://doi.org/10.1001/jama.2013.2710

Lyssenko, V., Nagorny, C.L., Erdos, M.R., et al. (2009) Common Variant in MTNR1B Associated with Increased Risk
of Type 2 Diabetes and Impaired Early Insulin Secretion. Nature Genetics, 41, 82-88. https://doi.org/10.1038/ng.288
Bouatia-Naji, N., Bonnefond, A., Cavalcanti-Proenca, C., et al. (2009) A Variant near MTNRI1B Is Associated with
Increased Fasting Plasma Glucose Levels and Type 2 Diabetes Risk. Nature Genetics, 41, 89-94.
https://doi.org/10.1038/ng.277

Faraut, B., Boudjeltia, K.Z., Dyzma, M., et al. (2011) Benefits of Napping and an Extended Duration of Recovery
Sleep on Alertness and Immune Cells after Acute Sleep Restriction. Brain, Behavior, and Immunity, 25, 16-24.
https://doi.org/10.1016/1.bbi.2010.08.001

van Leeuwen, W.M., Lehto, M., Karisola, P., ef al. (2009) Sleep Restriction Increases the Risk of Developing Cardi-
ovascular Diseases by Augmenting Proinflammatory Responses through IL-17 and CRP. PLoS ONE, 4, e4589.
https://doi.org/10.1371/journal.pone.0004589

Ghazarian, M., Luck, H., Revelo, X.S., ef al. (2015) Immunopathology of Adipose Tissue during Metabolic Syndrome.
Turk Patoloji Dergisi, 31, 172-180. https://doi.org/10.5146/tjpath.2015.01323

Monti, J.M. (2013) The Neurotransmitters of Sleep and Wake, a Physiological Reviews Series. Sleep Medicine Re-
views, 17, 313-315. https://doi.org/10.1016/j.smrv.2013.02.004

Barone, M.T. and Menna-Barreto, L. (2011) Diabetes and Sleep: A Complex Cause-and-Effect Relationship. Diabetes
Research and Clinical Practice, 91, 129-137. https://doi.org/10.1016/j.diabres.2010.07.011

W5, kA, BRER, 5.2 BN PRI Rl 2w B LI B 7 gt Re[J]. A [ 2532208 4k, 2016, 32(5): 598-602.

DOI: 10.12677/acm.2021.112088 610 I IR = =23t e


https://doi.org/10.12677/acm.2021.112088
https://doi.org/10.1073/pnas.1216951110
https://doi.org/10.1371/journal.pmed.0010062
https://doi.org/10.7326/0003-4819-141-11-200412070-00008
https://doi.org/10.1210/edrv-12-2-151
https://doi.org/10.1111/j.1467-789X.2010.00756.x
https://doi.org/10.1111/j.1600-079X.2010.00759.x
https://doi.org/10.1016/j.beem.2010.09.001
https://doi.org/10.1111/j.1600-079X.2005.00287.x
https://doi.org/10.1001/jama.2013.2710
https://doi.org/10.1038/ng.288
https://doi.org/10.1038/ng.277
https://doi.org/10.1016/j.bbi.2010.08.001
https://doi.org/10.1371/journal.pone.0004589
https://doi.org/10.5146/tjpath.2015.01323
https://doi.org/10.1016/j.smrv.2013.02.004
https://doi.org/10.1016/j.diabres.2010.07.011

	2型糖尿病与睡眠障碍的相关研究
	摘  要
	关键词
	Study on Type 2 Diabetes and Sleep Disorders
	Abstract
	Keywords
	1. 引言
	2. 睡眠的生理过程
	3. 睡眠障碍对2型糖尿病的影响
	3.1. 睡眠时间与T2DM
	3.2. 睡眠质量与T2DM

	4. 睡眠影响T2DM的机制
	4.1.交感神经系统活性升高
	4.2. 下丘脑–垂体–肾上腺轴(HPA轴)功能改变
	4.3. 食欲调节激素的改变
	4.4. 褪黑激素的降低
	4.5. 炎症因子水平升高

	5. T2DM影响睡眠
	6. 结语
	参考文献

