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Insights and reflections on correlation between sleep disorders and sarcopenia
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Abstract: Sarcopenia is a prevalent condition among the elderly, contributing to physical dysfunction, diminished ability to perform activities of daily
living, reduced quality of life, and an increased risk of various adverse health outcomes. Currently, there is no targeted pharmacological treatment for
sarcopenia. Early detection and timely intervention are critical in preventing its progression. A review of the literature reveals a significant correlation
between sleep disorders and sarcopenia, with shared influencing factors including circadian rhythms, mitochondrial structure and function,
inflammatory factors, and insulin. Treating sleep disorders as a potential strategy for the prevention and treatment of sarcopenia deserves further

research. Melatonin may be a promising medication for the treatment of sarcopenia, and future clinical and mechanistic studies are needed to advance

the development of novel traditional Chinese medicine-based medications for sarcopenia.

Keywords: sarcopenia; sleep disorders; insomnia; circadian rhythm; gut microbiota; inflammatory factors; melatonin

(BEETH | T DARZE g af— 2 e b 22 2544 7K 8158
KR ZARAT AR H [2Y (2021-2023)-0211 ] 5 FifEdiRFZ Bl
Fe QAT 2Rl A B 25 B S8 £ 351 (20521902100) 5 | 1
7 2 U IR A 3 mP O PP R A - PR 2 I R PR S 5 10 H
(A1-U21-205-0103) ; |65 H B P B & J8 Hp o s v R R 98 280305
I H (SHDC2022CRWO10) 5 - Y HE B3 Bt & R e I £ il
A A 3 Pp R %2 35 (SHDC2022CRTO18) 5 [ i B} 22 1 i vl b e
B e R BE 2 WF 5 PO T (20MC1920600) 5 1 11T 28 5 A
7R LS AR BE T A 35T H (23SHS05400-08 )

(VEH RN ] X0, 3 W+ Be B, 2R b EE 25736
AR TR T T AR

LR VER | JoME%, LB, 58 A2 501 ; E-mail : weian_
1980@163.com. EFEMK, B AL BN, A -AF 52 A 500 5 E-mail :
sainal234@126.com

JILZNSE A AL PA) i 20— o -5 1 e A 56 B4 AL
PR D /D LA g oI o R K R T R DR 1 2 A £
B o WUNME H S BUR S R 5 KA T RE AT (AT 3
RIME 75 5 BR BB A0 B BRBE ) TR T R AR
YA B TS 2 RN KA RS R A4 e AU A O
AR AL AR RS (RS IR AAE AR BEFIBE T
At B AU IE 2 BN 2 Rk 10% ~ 16% .
VE R BGHS PR , BEE N D21 R R L 1 8
T A8 2R B R BT JILANE B AR OGN RIS R Bl
IR 2 O 4Bk DA MR A BBk . H AT AE Y
FRAIL W AN, IR TCE X259 IR TT A LB IS
SFIE SRS o ABUE B F WL TR 16 3h 2
BIR , AT sHXE LA EAT AT 250032 Sl R, 38 % SRR T Y
e RIE i A8 550 o SRR K g 1 BT Bl 5 1



e 43 .

iR BE 224 2025 AR5 59 #4563 #] Shanghai J Tradit Chin Med, Vol.59,No.3,Mar. 2025

HILAN A B8 3 — 25 A i, i B 28 AR N A 1 o
R AR A A OGS RIS SR AU, o I ARk, & 4F A MR B
WA 1) 5 A 3 AT S T o, 9 A R B 455252 ) ]
Ja BB BT AL R R IBES 65 % DL [ Y AR N HE
IR B B 14 S A 5090 B AR BTG , 4R N
P I P 1] B R S o | B IR 25 4 18 2 R P e o DAY
W PR B IX —HFIER TR, JWUAE 15 28 47 N\ B HIR Pt £ 1]
REATAEAH S, DAESCRE 2 AF N\ BRI o Btk — A1 AT,
AREA AT U AE A R IWIBT IR

1 EERFERENMENEREER

HE IR 7 4 4 UL PR J5 iy TR AR T B AR
WA 5 UL 19 & A A I S R Sk | R R 5 52 1)
T m K AR A S B R AS BT 2 8 i L
) R XU -

TATIE AR R 1B P & I L e R A
FER IR AR 53k 69.8%, & m TAENUMERE . A
2B USRI, 46 48 S L PR IR AR R B [ 2 1 B g
3 AL g B4 2 7 T R B I S [E) >0 h Y Lo bk
WLIR B i LIRS FI9 sl Re ) 2B B R B, X nT e 5
K 8] B B U 2> H 35 sl st E) A7 56 . Kwon 25 1 AJF
FEEHE T X — W %5 R, 5 7 h BRARAA LL , AR
B TE]>9 h (8 AR SR/ 179 JXURS: B S 38, I 4 43 Bt
R NFE DA A EZ 3. AR R 45 %
DL NBEIEAT T 30 4 AR RO BT , 25 51 o 5 B e i
MR 6 ~ 8 h Y2 5 & A LL , BEIR N a] #5008 (4 ii<o h) S
555 455 & AR NUDE 1) RS 35 539% , 42 il V8 76 TR %
PR 22 J5 LA AR SR 35, T )R] B I (A3 >8 h) 5
WL/ RE TG A AR S o BR RO I S BV AE , AT RE S5
R A8 T B ) AN h R B IR sl A
T B R ARSI PR DR RO R
ZIAAAAE U B OC ZR I o ) 0 0 A K 1 2 4 A3
FEIN v g L/ SR 2% o R bl o G s i) 2
WHEFRFFE 6 ~ 8 ho

3% T B A e 452 sF i) LA A1 e G o e 0 0 e ) e B
2B 5 LT I R A AT G o DR %% B8 R IR 5 A 4 4K
(PSQI) 2 Iffi R VY- B B 5 2 119 5 FH T2, PSQI T3
e AR B R AR o b 2 . RS S RH FE R AR RS B
TRIG B B S F AP URS R A2 T IR s N R e,
PSQI I/ 5H 22 MWL BT B AH E . Yu 557 A T
1620 A AFWYAE 47 ~ 59 27 (1 N BE , & 300 I e 82 114 “ 7%
e 78" i IR 5 55 M UL/ O XURS B A o6 . HAE%R
PET AR, VBB RSB 19 58 BE TR E 1
iR =R Ve e N W= - AN [N A
E XTI 1D OB ) o2 W 1B er) J = | =M ala 1M 1117
M 207 5 B A S 178 3 05 .5 0 v 114 JIL /A B s A

5K, 5 G FH 28 78 B B P U BT 45 (OSA) Y2 4R A L
OSA [ H LT R KU 3G i 2 4%

X LEHIF TR T MR AT L SR 3%, R
Ty 19 BB, P BT 1) 5 AL/ 1) T

2 MERERSIDEELFIG EFERXME

21 BRWAE T A AT B UL S5 A )
AE, FENLRAC I iR B 2 EER™ . B
FE PN e TR B0 23 Bl A RIS R G T D, R AR
R Ty KA MEIREER 2 B TR SINE
BN SREURRWHEES, A MEE WY, MR
AT MR A RIS R ol S e WA A K
T URIER & 2K A 2R B BRI iR 12
K E AL 4 TR >,

HF 55127 e B, U ) s R 2 R /N B R
A, T R BOL B BB N B b A sh
L Bmal 1 F1 Clock 52 7= A= 15 35 F IR 5 5 1 €
A RSy, Bmal 15 BRI HEA T R 3248
TR e I AR R R A R U E B
PARIES B ZB45 % 0 Bmal 1 R Clock & H 1) BL 3258 5
BN AR 1 (MyoD ) 2 LA B 1) == 2945 7, MyoD
PR PR T BUE B LTI BB T B L5 F el AR, Sk ik
It B LAE I Ty 8 T R i AR08 O Ay AR A 1) e
AR Clock 55 P9 75 25 e AR /I B B AR 45 1) , 47 i e
BB 8] 5 Bmal 1 3% PRI /0N BRUIE 5 3% Bh/AR 8
(I AR/ P50 ) VL, BB LT e AN B o T B, LIN&F
Y 25 20 R RS IR B 1 B, SRR 25 R R . LA
B SE R BRI A5 L/ AR T AR R A
JZ I AELECHK
22 MmEAAE WHEMEWHBI T M EY ., & IE
FETR , PRUEE IR SRR, LA U 25 F X% WU 2 S Ty
REELA Lm0 BFgE R AR NUDE BE )
B T REES A 2 R AR AR SR E LR, DL E B
0 7 U R T RN S BR A A W 2 0 SR R
L e ZERIRHRT A ZERL Y = B IR . A FH 2R 2l
/N BB B G L /N ERBL S B LS 4, 10375 AR
WD B AR T SRR AR, S R LR KD
SRR T REAH & Y i PR SR s/, B M I /N B
TE VR AE ST 0T DA 1R O b 7 B e I R A B
TR E R

W HIC s 1] 5 i Tl 2 90 %) 22 A P 2 T A 5 R ARG
AR 2 W B SR ) 2R A TE S e
ARG W 2 B0 M AR 1 A I AR AR A R e G o ]
AN B g 38 TR R R A G, B IR A JE AR OC A 2
WL AT BB 10 Aok 4 0 W 18 20 B ) 0 B AR R OR A Y e
o7 FEE R AN A2 7T A K 1) 4 TR ) o ) e 28 7 W RE A 175 A



e 44

i E 224 2025 4R 59 5% 3 4] Shanghai J Tradit Chin Med, Vol.59,No.3,Mar. 2025

57 AR SARIR BhBE S WFSE S R B, B AR R /N B
1) B 3 R REE 235 4 A BRI | i VN e R g U TR /K T B
B> VEER A A E T A T899 BRI (0
I,k 5 L A A i R R B L. R A
SIS BEHE th S Rk — SCHRT AT U R B A5
WU RE 77 26 AR RL B 18 P R e 2%

2.3 Ak ZORIR NI S S BN D RE A S
UL E () e A B DI AR OG- SRR AR ZE R 0 25 59 2
FOEPE R A 2 R ) ST 3R L (R BE R
AN 2 o RN ATVl B iR A I A R /P
I, &S 8EE s L ou ML 4EstT-" . ZeRiiiis n]
A AR B R R A ARG, I LA R
FIBEA# L 375 K LA E S B0 1 S0 2 IR A8 3 1 i
LU | 55 2ok AR T I B A DG 35 PR RN 2R 1 5 A s B
BT, BRI L2 SRR ARS8, T
BREESZ L, 1 MR A 2, B SO A R A R T B
i, it — 2% S T

24 KEBEF  RAEFE T AT H0HE A A R, N
P10 B A, S0 2 B EEVE 1B i LA M, o O
T WU E B 1 17 2 E /K7 35 3 T IE R
NEE, JAE B 1 K75 LA 3 1 L PR g i 22 6 A
KL C RV 1 (CRP) A/ 2R (L) -6 S
Je RFE I -0 (TNF-o0) 7K 7T 55 3 0] 8 S SOV IR o o
SR N AT TEAD || R A 141 5 R
B RCAE ALY TL-6 1 CRP 7K Fh oo o BF g &
PR, B 3 25 /8 BRIV TNF-o0 7K FH i o Patel 457
R, FET A IR A A > B B AR 5 215 7] 55 CRP
T1-6 7K - 5L £8Pk 1 A 56, BE AR A 18] >7.6 h B, 4538 Jin
1 h, CRP /K34 1111 8% IL-6 34 11 7% ; 18 3o 22 5 M B (5]
100N ) B IR AR 22 e B D) 5 TN -0 7K1 B2 2R PR fRU AR 56
MEAR AT (] <6.2 h B, B0 /0 1 b, TNF-a K381 8% o

2.5 MeBE PR FREICHT MR A E AL
AR AL RETE R E BRI RS . BhPRA
EESUNLR b S AT L LN N T B e = D
fift, RN ZA ., 95 2307 7T LUE S A i S
SIETR ) E B UG 2, (23R 1 0 B s n L A s 2>
T 10 00 ] 2 FRA PR R B LA R i R Y Ayas
ZEL2I%E 70 026 44 W EHEAT T IR 10 I BE DT , 455 5
7 I FIRG FsF () 5500 D i 4 U R OC &R, AR IS [R] <5 h,
W DRI KU 384 911 57% , B B FsF [R] >0 b, 9 DR s JRURG: 184 1
47%.

3 HURERIATAIBEXT AL ER R

30 RZFE ERFRE MG ERCT IR A LA
R, B AR R B By B U/ E B9 800 T RE 5 58 2 i
AR R MR A O B R B, HIER R AEA

AL, A WU/ E BB 1 1 2% 4R 2 2R KT W B R A, =2
H TAERHE (ROC) I 4R 4 B 25 5L o |, i 2R AR PR 3R
K S L A Y il 2R R R (AUC) S 0.715 (P<
0.01) , FefEFRUE N 3.2 ng/L, HURE 1 76.7% , ¥ 5 FEH
68.3% , 1 P KUK V- 55 U JRE B % LR 5 (ASMID) &2 1E A
K, BB B IR T, WL E 9 XU U /D, i e
SRR AT WU E BT DA i

R B 25 B 2 A2 R 2 (P, T el B B )
RS T AR R BOR R 22 (I 5T e LA WL RE VR T T
T . R R B R R Pl JERR
A3 P LR R S R NI RE AR 2, 3 ] i gE
A AH G 1 1 22 LA A% 328 T RE B A7, B35 Bmal 1
B DR 5 /0N B L/ A OGRS o Ik Ah s R A
CINDRT Rk R R i RS TA DR =341 R R R A A VA O
N, L= GRS LA AT A R B AR R
A A3 A AR B S SR B A B Y
Lo

i b B RIGITIUVE B — R Tt B
A 2 A R B R AT RS LA WL = A
A ra s, T B R R R .
32 -2 A TE# (GABA) GABA & AR HEH4 R
G5 11) 32 BEAN PR 0 JB , HLA SR AR R ORI A 2%
WS, GABABERIZTT 1Z A T h X pl 22
ARG, 25 MR- B R L R, HOKOE B AIKS 2R HR
() A DI . HARR/INRUM L, &4/ BRUHE
WLGABA 7 & B B AR . 1T il GABA AT L 2l 36 it A
B A2 i I REAR i 7 5 s R SRR A B
B AR L, #DFE GABA 1 LA At 8 fi g B i R B L
)55
3.3 v HARREMGT G IVERA —E
FPRL o CRAR -8 DA )7k B3 Z A, H LA,
AGER, BN SO, s Ao b RN, e
A R AR 7R A0 LA S 5 I i i e 25
AL AT BEAFFEAR OGSl 3 /D 8 TORTE AT e LA 5
VA I IR AR A 0 E R AL, AP 3R R AR R
MR AR 3 100 B I % A 9 T, IR R T AR 3 O i T A
FESY S 2 T T LA Rk A L SR LA
it JULPR g o, AR TR B AR ST AR A H R AR fE
I3, HAHLHI AT e -5 FEAR ML & AE 7 1L-6 \ TNF-a 7K -
A ORI Skl SR R 0L WUORE (S 2
30 B 20 g AR 15 g AF 15 g AL 15 g H AL
10 g 4 IH 20 g ML Y 15 o 8K 15 g SR 2R 10 g S
10 g A 10 gD IRITWUVE , 23R 97 I H 88 I
AR AR T D B T G MR R S 1
CRP IL-6 K FREAG . TR A SR IR 7 R IR & FH 2y,
i A 45 U e D S A AR R BRSSO BRI 5 IL-2



g EE 24k 2025 4R 59 BAE 3 Y Shanghai J Tradit Chin Med, Vol.59,No.3,Mar. 2025

e 45 .

IL-6 IL-18 . TNF-o 7K, i b A% | ol 38 24
isg ',

3.4 &3 IEFUEIRIT IV AE BB  WRIRYT
JHR ) H 5o e BARRCMR T DASZ i) s 1 AR R
ik UCEE AT AEEEL Y . Sl s shil kT DL
PRI Clock J5 P 98725 /N B -8 L SR A 5 £ F14z 3l
fiif £, 7 A2 Bl Al DL R R A T AL S R LA
TIRERERS . A 2EF M, 12 sh Xt WL/ RE A T BE S
HAet s BB UB R A .

4 NG5

I B o i 2 JUTL /A ) A6 B PR 3R I B e 5 L2
eV S S IN MR SR PSS = L R E N2 Y AL ST A
DIBE JAE P 1~ | 8% 2R I ] 52 i 3 e IR o -5 AL/
(A A K R o BRI R 55 UL/ B i A 4% 45 34 1 A
5K, T R R OK P Bl AR R RO IR TR . AR R
AU RS | R T BT R (UL T ER A
B DR ZORLAREE R AT BE | st 2 LD 2 3k D R
ek DR TL AR AR IR i T B S A R T LD
AER BRI 20, BT RAF BN TR o DTSk B
I B 0 F) A B2 By 36 LA (B A — PR, h B 25 1
I AR T T B A AN AT AR D, AR ml s A G
i AR B LA IE 5, LABN 3 LA GE B Fp 2538 2500

S E WK

[ 1] 0, T35, M e, 28 PR AR AMUME ST & 36R (2021)
[J]. AR B2 2475, 2021, 40(8): 943-952.

[ 2] CRUZ-JENTOFT A J,SAYER A A.SarcopenialJ]. Lancet, 2019, 393
(10191) : 2636-2646.

[3] XIA L,ZHAO R, WAN Q Y, et al. Sarcopenia and adverse health-
related outcomes: An umbrella review of meta-analyses of
observational studies[ J |. Cancer Med, 2020, 9(21): 7964-7978.

[ 4] YUAN S, LARSSON S C. Epidemiology of sarcopenia: prevalence,
risk factors, and consequences[]]. Metabolism,2023, 144: 155533.

[5] LIU C K, LENG X, HSU F C, et al.The impact of sarcopenia on a
physical activity intervention: the lifestyle interventions and
independence for elders pilot study (LIFE-P)[J]. J Nutr Health Aging,
2014, 18(1): 59-64.

[ 6] FOLEY D J, MONJAN A A, BROWN S L, et al. Sleep complaints
among elderly persons: an epidemiologic study of three communities
[7]. Sleep, 1995, 18(6): 425-432.

[ 7] MORAES W, PIOVEZAN R, POYARES D, et al.Effects of aging on
sleep structure throughout adulthood: a population-based study [J].
Sleep Med, 2014, 15(4): 401-409.

[ 8 ] BUCHMANN N, SPIRA D, NORMAN K, et al.Sleep, muscle mass
and muscle function in older people[J]. Dtsch Arztebl Int, 2016, 113
(15): 253-260.

[ 9] B4k, 2050  RIEIR , 45 VI & I UAAE /Y i BEIE A6 e A
BSEmAR 25T ). B B2k, 2024, 58(5) : 19-23.

[10] FEX A, BARBAT-ARTIGAS S, DUPONTGAND S, et al

Relationship between long sleep duration and functional capacities in

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

postmenopausal women[J . J Clin Sleep Med, 2012, 8(3): 309-313.
KWON Y J, JANG S Y, PARK E C, et al. Long sleep duration is
associated with sarcopenia in Korean adults based on data from the
2008-2011 KNHANES[J]. J Clin Sleep Med, 13(9): 1097-1104.

LV X L, PENG W J, JIA B B, et al. Longitudinal association of sleep
duration with possible sarcopenia: evidence from CHARLS[J]. BMJ
Open, 2024, 14(3): e079237.

NAYLOR E, PENEV P D, ORBETA L, et al. Daily social and
physical  activity increases slow-wave sleep and  daytime
neuropsychological performance in the elderly [J]. Sleep, 2000, 23
(1): 87-95.

HU X, JIANG J, WANG H, et al.Association between sleep duration
and sarcopenia among community-dwelling older adults: A cross-
sectional study[ J |. Medicine(Baltimore ), 2017, 96(10) : e6268.
RUBIO-ARIAS J A, RODRIGUEZ-FERNANDEZ R, ANDREU L,
et al. Effect of sleep quality on the prevalence of sarcopenia in older
adults: a systematic review with meta-analysis[ﬂ. J Clin Med,2019,8
(12): 2156.

LUCASSEN E A, DE MUTSERT R, LE CESSIE S, et al.Poor sleep
quality and later sleep timing are risk factors for osteopenia and
sarcopenia in middle-aged men and women: The NEO study[J]. PLoS
One, 2017, 12(5) : e0176685.

YU JH, YUN C H, AHN J H, et al.Evening chronotype is associated
with metabolic disorders and body composition in middle-aged adults
[J]. J Clin Endocrinol Metab, 2015, 100(4) : 1494-1502.

CHOI'Y, CHO J, NO M H, et al. Re-setting the circadian clock using
exercise against sarcopenial J |. Int J Mol Sci, 2020, 21(9): 3106.
NEDELTCHEVA AV, KILKUS J M, IMPERIAL J, et al.Insufficient
sleep undermines dietary efforts to reduce adiposity [J]. Ann Intern
Med, 2010, 153(7): 435-441.

SAMUELS C. Sleep, recovery, and performance: the new frontier in
high-performance athletics[ J]. Neurol Clin, 2008, 26(1): 169-180.
kg R B, XURR 55 . AR B ZE 4 B IR PR B 45 5 UL/
FASAERFEL )], AR PR 27247, 2019, 38(3) : 233-236
HARFMANN B D, SCHRODER E A, ESSER K A. Circadian
rhythms, the molecular clock, and skeletal muscle[J]. J Biol Rhythms,
2015, 30(2): 84-94.

WOLFF C A, GUTIERREZ-MONREAL M A, MENG L, et al.Defining
the age-dependent and tissue-specific circadian transcriptome in male
mice[J]. Cell Rep, 2023, 42(1): 111982.
FERNANDEZ-MARTINEZ J, RAMIREZ-CASAS Y, YANG Y, et al.
From chronodisruption to sarcopenia: the therapeutic potential of
melatonin[J ]. Biomolecules, 2023, 13(12): 1779.

DATTILO M, ANTUNES H K M, MEDEIROS A, et al. Sleep and
muscle recovery: endocrinological and molecular basis for a new and
promising hypothesis[ J ]. Med Hypotheses, 2011, 77(2): 220-222.
PIOVEZAN R D, ABUCHAM J, DOS SANTOS R V T, et al. The
impact of sleep on age-related Sarcopenia: possible connections and
clinical impli(:ati()ns[.]]. Ageing Res Rev, 2015, 23(Pt B) : 210-220.
LUCASSEN E A, COOMANS C P, VAN PUTTEN M, et al.
Environmental 24-hr cycles are essential for health [J]. Curr Biol,
2016, 26(14): 1843-1853.

KONDRATOV R V, KONDRATOVA A A, GORBACHEVA V Y,

et al. Early aging and age-related pathologies in mice deficient in



e 46

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[

[43

[44]

i E 224 2025 4R 59 5% 3 4] Shanghai J Tradit Chin Med, Vol.59,No.3,Mar. 2025

BMALT1, the core componentof the circadian clock [J]. Genes Dev,
2006, 20(14): 1868-1873.

ANDREWS J L, ZHANG X, MCCARTHY J J, et al. CLOCK and
BMALT1 regulate MyoD and are necessary for maintenance of skeletal
muscle phenotype and function|[J]. Proc Natl Acad Sci U S A, 2010,
107(44) : 19090-19095.

NAYLOR E, BERGMANN B M, KRAUSKI K, et al. The circadian
clock mutation alters sleep homeostasis in the mouse[J]. ] Neurosci,
2000, 20(21): 8138-8143.

FERNANDEZ-MARTINEZ J, RAMIREZ-CASAS Y, ARANDA-
MARTINEZ P, et al. iMS-Bmall” mice show evident signs  of
sarcopenia that are counteracted by exercise and melatonin therapies
[J].J Pineal Res, 2024, 76(1): 12912

LIU C, CHEUNG W H, LI J, et al.Understanding the gut microbiota
and sarcopenia: a systematic review [J]. ] Cachexia Sarcopenia
Muscle, 2021, 12(6): 1393-1407.

METGES C C. Contribution of microbial amino acids to amino acid
homeostasis of the host[J]. J Nutr, 2000, 130(7): 1857S-1864S.
PICCA A, PONZIANI F R, CALVANI R, et al. Gut microbial,
inflammatory and metabolic signatures in older people with physical
frailty and sarcopenia: results from the BIOSPHERE study [J].
Nutrients, 2019, 12(1): 65.

LAHIRI S, KIM H, GARCIA-PEREZ I, et al. The gut microbiota
influences skeletal muscle mass and function in mice [J]. Sei Transl
Med, 2019, 11(502) : eaan5662.

SMITH R P, EASSON C, LYLE S M, et al.Gut microbiome diversity
is associated with sleep physiology in humans[J]. PLoS One, 2019,
14(10) : €0222394.

MATENCHUK B A, MANDHANE P J, KOZYRSKYJ A L. Sleep,
circadian rhythm, and gut microbiotal J]. Sleep Med Rev, 2020, 53:
101340.

YANG D F, HUANG W C, WU C W, et al. Acute sleep deprivation
exacerbates systemic inflammation and psychiatry disorders through
gut microbiota dysbiosis and disruption of circadian rhythms [J].
Microbiol Res, 2023, 268: 127292.

MORTAS H, BILICI S, KARAKAN T. The circadian disruption of
night work alters gut microbiota consistent with elevated risk for future
metabolic and gastrointestinal pathology[J]. Chronobiol Int, 2020, 37
(7): 1067-1081.

MA W, SONG J, WANG H, et al. Chronic paradoxical sleep
deprivation-induced depression-like behavior, energy metabolism and
microbial changes in rats[J]. Life Sci, 2019, 225: 88-97.

CALVANI R, JOSEPH A M, ADHIHETTY P J, et al. Mitochondrial
pathways in sarcopenia of aging and disuse muscle atrophy [J]. Biol
Chem, 2013, 394(3): 393-414.

HANDY D E, LOSCALZO J. Redox regulation of mitochondrial
function[ J]. Antioxid Redox Signal, 2012, 16(11): 1323.

COEN P M, JUBRIAS S A, DISTEFANO G, et al. Skeletal muscle
mitochondrial energetics are associated with maximal aerobic capacity
and walking speed in older adults[J]. J Gerontol A Biol Sci Med Sci,
2013, 68(4): 447-455.

ALWAY S E, MOHAMED J S, MYERS M J. Mitochondria initiates
and regulates sarcopenia [J]. Exerc Sport Sci Rev, 2017, 45 (2):
58-69.

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

CHEEMA N, HERBST A, MC KENZIE D, et al. Apoptosis and
necrosis mediate skeletal muscle fiber loss in age-induced
mitochondrial enzymatic abnormalities[ ] ]. Aging Cell, 2015, 14(6) :
1085-1093.

FRAU-MENDEZ M A,FERNANDEZ-VEGA 1, ANSOLEAGA B, et al.
Fatal familial insomnia: mitochondrial and protein synthesis
machinery decline in the mediodorsal thalamus [J]. Brain Pathol,
2017, 27(1) : 95-106.

2T, X AT A, A5 TRAR I BRI BRI 2R o R 25 ¥ R T e
s )], A%, 2022, 42(21) : 5294-5298.

ZHAO H Y, WU H J, HE J L, et al. Frontal cortical mitochondrial
dysfunction and mitochondria-related (-amyloid accumulation by
chronic sleep restriction in mice [J]. Neuroreport, 2016, 27 (12) :
916-922.

ANDREAZZA A C, ANDERSEN M L, ALVARENGA T A, et al.
Impairment of the mitochondrial electron transport chain due to sleep
deprivation in mice[ J]. J Psychiatr Res, 2010, 44(12): 775-780.
AGRAWAL S, SINGH V, SINGH C, et al. A review on
pathophysiological aspects of sleep deprivation[J]. CNS Neurol Disord
Drug Targets, 2023, 22(8): 1194-1208.

WHITE J P, PUPPA M J, GAO S, et al. Muscle m TORC1
suppression by 1L-6 during cancer cachexia: a role for AMPK[J]. Am
J Physiol Endocrinol Metab, 2013, 304(10): E1042-E1052.
RIBEIRO J C, DUARTE J G, GOMES G A O, et al. Associations
between inflammatory markers and muscle strength in older adults
according to the presence or absence of obesity [J]. Exp Gerontol,
2021, 151: 111409.

SHOKRI-MASHHADI N, MORADI S, HEIDARI Z, et al
Association of circulating C-reactive protein and high-sensitivity C-
reactive protein with components of sarcopenia: A systematic review
and meta-analysis of observational studies [J]. Exp Gerontol, 2021,
150:111330.

VISSER M, PAHOR M, TAAFFE D R, et al. Relationship of
interleukin-6 and tumor necrosis factor-alpha with muscle mass and
muscle strength in elderly men and women : the Health ABC Study[]].
J Gerontol A Biol Sci Med Sci, 2002, 57(5): M326-M332.
VGONTZAS A N, PEJOVIC S, ZOUMAKIS E, et al. Daytime napping
after a night of sleep loss decreases sleepiness, improves performance,
and causes beneficial changes in cortisol and interleukin-6 secretion
[J]. Am J Physiol Endocrinol Metab, 2007, 292(1) : E253-E261.
MEIER-EWERT H K, RIDKER P M, RIFAL N, et al. Effect of sleep
loss on C-reactive protein, an inflammatory marker of cardiovascular
risk[J]. J Am Coll Cardiol, 2004, 43(4): 678-683.

PATEL S R, ZHU X, STORFER-ISSER A, et al.Sleep duration and
biomarkers of inflammation[ J ]. Sleep, 2009, 32(2): 200-204.
KALYANI R R, CORRIERE M, FERRUCCI L. Age-related and
disease-related muscle loss: the effect of diabetes, obesity, and other
diseases| J ]. Lancet Diabetes Endocrinol, 2014, 2(10) : 819-829.
REDDY S S, SHRUTHI K, PRABHAKAR Y K, et al.Implication of
altered ubiquitin-proteasome system and ER stress in the muscle
atrophy of diabetic rats[J]. Arch Biochem Biophys, 2018, 639: 16-25.
BOUCHI R, FUKUDA T, TAKEUCHI T, et al. Insulin treatment

attenuates decline of muscle mass in Japanese patients with type 2

diabetes[ J . Calcif Tissue Int, 2017, 101(1): 1-8.



g EE 24k 2025 4R 59 BAE 3 Y Shanghai J Tradit Chin Med, Vol.59,No.3,Mar. 2025

« 47

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

ANDERSON L J, TAMAYOSE J M, GARCIA ] M. Use of growth
hormone, IGF-I, and insulin for anabolic purpose: Pharmacological
basis, methods of detection, and adverse effects [J]. Mol Cell
Endocrinol, 2018, 464: 65-74.

AYAS N T, WHITE D P, AL-DELAIMY W K, et al. A prospective
study of self-reported sleep duration and incident diabetes in women
[J]. Diabetes Care, 2003, 26(2) : 380-384.

COTO-MONTES A, BOGA J A, TAN D X, et al. Melatonin as a
potential agent in the treatment of sarcopenialJ]. Int J Mol Sci, 2016,
17(10): 1771.

JERAZ SRR, SR, 55 B ARUE AT o e A R R KR
I PRAIAT L) ). SEHIREAREE 2, 2024, 38(5) & 465-469.
ANDERSEN L P, GOGENUR I, ROSENBERG J, et al.The safety of
melatonin in humans[ J]. Clin Drug Investig, 2016, 36(3): 169-175.
GOMEZ-PINILLA P J, CAMELLO P J, POZO M ]. Melatonin
treatment reverts age-related changes in guinea pig gallbladder
neuromuscular transmission and contractility [J]. J Pharmacol Exp
Ther, 2006, 319(2): 847-856.

OCHOA J J, DIAZ-CASTRO J, KAJARABILLE N, et al. Melatonin
supplementation ameliorates oxidative stress and inflammatory
signaling induced by strenuous exercise in adult human males [J]. J
Pineal Res, 2011, 51(4): 373-380.

STRATOS I, RICHTER N, ROTTER R, et al. Melatonin restores
muscle regeneration and enhances muscle function after crush injury
inrats[J]. J Pineal Res, 2012, 52(1): 62-70.

WANG W Z,FANG X H,STEPHENSON L L, et al. Melatonin reduces
ischemia/reperfusion-induced superoxide generation in arterial wall
and cell death in skeletal muscle[J]. J Pineal Res, 2006, 41(3) :
255-260.

HIBAOUI Y, ROULET E, RUEGG U T.Melatonin prevents oxidative
stress-mediated mitochondrial permeability transition and death in
skeletal muscle cells[ ] ]. J Pineal Res, 2009, 47(3): 238-252.
MANKHONG S, KIM S, MOON 8, et al. Melatonin and exercise
counteract sarcopenic obesity through preservation of satellite cell
function[ J]. Int ] Mol Sci, 2023, 24(7): 6097.

LIW T,WANG Z X, CAO J, et al.Melatonin improves the homeostasis
of mice gut microbiota rhythm caused by sleep restriction [J].
Microbes Infect, 2023, 25(6): 105121,

CARDINALI D P. Melatonin and healthy aging [J]. Vitam Horm,
2021, 115: 67-88.

T, RO, K5 W, A5 VI8 TR S I A L] b ) 52 o
)], PG AR ER 2, 2021, 14(12) : 1246-1249.

J7FAE, BRI 1 R BRI AT R IR A 2 BEAL IR A E
[J]. R EE2G,2024, 17(7) : 1440-1445.

SR, PRUE, A, S T 2 BT Opg 56 X b/ BURE
HENLZ AR AL ()] R R 22k, 2023, 48(5) ¢ 560-569.
YAMATSU A, YAMASHITA Y, PANDHARIPANDE T, et al.Effect

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

of oral gamma-aminobutyric acid (GABA) administration on sleep and
its absorption in humans [J]. Food Sci Biotechnol, 2016, 25(2) :
547-551.
SAKASHITA M, NAKAMURA U, HORIE N, et al. Oral
supplementation using gamma-aminobutyric acid and whey protein
improves whole body fat-free mass in men after resistance training[J].
J Clin Med Res, 2019, 11(6): 428-434.
B4 AN £ IR IR B N AL 2R MR 18RI B X A i JB A 11
S L) VTP PR 2, 2021, 52(3) : 48-49.
B, R R A5 I TE TR A BRI b TP 5 AR T I
R LG T R [0 ], )7 0 AP BE 25 R 24 244, 2020, 37 (11) @ 2057-
2063.
2 W e BB, AR AN P AT R AT OIS OR B R R
I RREE LT ]. o7 e R R TS 28, 2020, 29(11) : 95-99.
T I, AR, 2G4 b TP AR S A BRI S AR U E Y
IR RS T ROMEEL 1], ST PYBEES 3IE K , 2018, 18(7) : 72-73.
PRSUBE, MR AR AT , FRTTLE AP 25 SO N0 2 AR LA B 5 48
PR )], i B 2R, 2021, 11(16) : 13-16.
WRET . b b 22 SR YT A WUE 11l PRYT 88 8%t € S 48 1A
B L) ], P E ST B2, 2020, 15(14) : 166-168.
XUEN, 2L, FAETT . B A WUBURLIR & BT RN 200 il 5 fE Y
& AT R A LU D S 7 A A s e (D). 0 b b BE 2 2 4R, 2022, 37
(6): 28-32.
XA BRI, R, A5 R AL U X R AR ) 25 A B S B T R A5
Wi [T ], S A AL 2020, 36(16) : 1941-1945.
BT, SR A, A TR A R IR K L HPA il D B 4 1 B4 )
BgELT]. rPEBAR 2, 2022, 24(12) : 2400-2407.
XIE J, GUO L, PANG G, et al. Modulation effect of Semen Ziziphi
Spinosae extracts on IL-1B, IL-4, IL-6, IL-10, TNF-a and IFN-v in
mouse serum[J]. Nat Prod Res, 2011, 25(4) : 464-467.
T VFIRAL . FRA AT A 7O ALK COX B A 75
FL K S ATTP I 1 ok 9 2 G [0 ). A 3 2 WE T, 2022, 44(4) -
307-312.
WOLFF G, ESSER K A. Scheduled exercise phase shifts the
circadian clock in skeletal muscle [J]. Med Sci Sports Exerc, 2012,
44(9): 1663-1670.
HAMAGUCHI Y, TAHARA Y, HITOSUGI M, et al. Impairment of
circadian rhythms in peripheral clocks by constant light is partially
reversed by scheduled feeding or exercise[]]. J Biol Rhythms, 2015,
30(6): 533-542.
PASTORE S, HOOD D A. Endurance training ameliorates the
metabolic and performance characteristics of circadian clock mutant
mice[J]. J Appl Physiol, 2013, 114(8) : 1076-1084.
DUDEK M, MENG Q J.Running on time: the role of circadian clocks
in the musculoskeletal syslem[]]. Biochem J, 2014, 463(1): 1-8.
HRE = M
WMAS B #:2024-06-27




