HEIEF 2023 F£2 A %35 4% 2% J Trad Chin Orthop Trauma,2023,Vol. 35,No. 2

(5 141) 61 -

ATEMTEEGFRHARRZNHE
AT 28 2 J5 B U AN IE B9 17 78 R

TR, 2RE KER BFEW S8, KW RER ,RER

AR, W, £ T, E=FE

(1. RBEPEHRFPORELSARIL, A 4N 350122;
2. AEAETPEHARFFPHELELSFIR, 482 4N 350122)

=

W22 JG B IR AN IE S —FF A E BOR A B T R AR IR KA A R R R R AU 69 R R R . B R B A AR 8GR AR R

15, Q4B F sk 0y WA VR IS TR A A A R R YRR AR AR X A T AR AL B IR R, A
1 BA AR A AG A SRR A e 26 22 U5 B R GANE 09 3R 5 SR AL, B i A IR B RS B R RN E 0 By 3 SRR R AT B R
AXMAT AT ELSERBO LR, FEDTHRAALFRBEL RS TG LERBATT Rk, R TEDTHEL BRI

# % RIRIT T LB )G T TR RANE N S R,
X§EiA

Y8 22 i SOSN8 22 44 28 ) B 5 2 ek
1B MK N R I AR A LA R T R
DR RVRFAE () 42 B PR R PO 72 o A AR I I B
KO EEY W HRRG LA BH 2, T Ekiise Xk
=B YT RS ZETLATRE T LA N 20 |
A A5 A A BEP-A , T 3040 22 ) T A 1)
St o X R DG AR W HE IR ML R A TR A 5T
REAS 1A BH 5 1k B A 2 PRBE Al N 46 22 )5 1 B
FAE PR 0 A g WL, TR T A 4R R 4 28 I 1 T A
(Bt SR 3 OB LB . AN SCHEE TR RS
PRSI R R M A R G B AU R 2T HIL
BT HEREHEAT T 250k R T AE 1 S B AR Y
KAV T 25 FOFANE BT IA R
1 EYHESEREXRNGRR

B AR Y A S AL i LS n A ) 2 e
PZE) HR LS RRH L™ R B 0L SR A% 0 Y S AR B
A&, F PR A A R Y R A B R R A
PRAE R B 2R . (R 1) - B RHE) H " %
TLB UK B UK, Kbk, K5%E,
HIEAE , BOE IR Tl 2 FE-EZ)a, B
BRI WAL BENG; R LM e L £
BN A A SRR A AR . (R - A
) B TR DU, B A W2 7 R AR 2

BERE, BRI EWTHE; BER; BRRK

AL A B (82074461)
E-mail ; lixihaifz@ 163. com

PO BB A A2 e A . B EE A iP5 R ], 25 - %
BEAEAER D LA AR C ik HUIR S5 IRIECR L
PEREERBESEE A OG0 7 9 20 Mk BAT W25 1 2
TR (UK - KRR R TRH, B
WATT I, BT T B, # B AU b, B AU E 7 3
B NERCE st BB 200, RIVAE R 5 e
AIPLEL, AN R RERRAR S A - s A S RE R L
DI, mT g R AL T o TR, st
PRI B S R B R
2 EYTERERZESERFXRHASTFIH
P ERG R DI BT 45, 3 SRRk
MARGHINTHA Z MR AHEAE . YT HR
G A2 o i R0 L A 2 205 7 e 2 R A e im
2RI H 1 (brain and muscle-arnt-like 1, BMAL1L) |
BRI B4 (clock circadian regulator, CLOCK) | i £8
G PAS ZEF 482 11 2 (neuronal PAS domain protein 2,
NPAS2) 2 IE VRPN T U A I B BB R 2
TR Z % 1D 2H i 5% 1 (nuclear receptor subfamily 1
group D member 1, NR1D1) 25 6 45 X 1L A4 =1
— Tl - B RRALAE o A R G
P Y-, HZE LT 5 BOE R ORT B T BURE I R
i, WA ACHHE 5t T S5 B A= 3 HE AR e, 9 A
KA PRI
2.1 TERAZXEEZ-BEYTEREREZNSER
WRERME T e B R RS A Y



- 62 «( B 142)

HEIEF2023 F£2 A %35 %% 2% J Trad Chin Orthop Trauma,2023, Vol. 35, No. 2

B R G G Ham X B 2 R SR N A
ARG AL B EY RGP A 0 E
o RS Z RS B F IR R BB Z AR IE 5 B
B OB EER Rk, B EIRERE B 21K M
ol B A2 A A 855 180 200 B A A 4 Aol e TR ] 0 2R
F1 2 BMALL FILAZZ A KR M 51 REV ~ERBa, A
TS A7 B 3R e S A 5 6 2 IR SR AE TR 1 32 4
FAZEE 11B e (A i kst - s
FRRZFfE ol 32 AR bR R 48 A v Y NFIL3
(E4BP4) (23X JE T4 19 & 191 2 1 2 . BMALL F1-8JE
A4 A& E (bone morphogenetic protein, BMP) 4 [1) 32
kRS B R . MW REEE
W R P AR, REE ST kA A X E A% -
AU T RRGF LA W BTHER RS IR
BB R SR AT MR AR Y, B R R
W BT EE T B A X A% AL 38 2 A, 9
TR IR B AR, LR B AT R 7 AL
il 5 2H2UE F Bl K s AL T 40 A% A 5~ el (nuclear
factor of activated T cells ¢1,NFATcl) ) Fi5G & B
B OHR  HEE r  R AR R BL A R BCS IR A G
R BRAMAE ™ ™" B 20 i P R PR S
2R/ HAR S5 i 3R RH O RS2 A P 15 1 RE 68 TG i B 4
JAAEE T 1 BEPR R Rk, 3217 5 el Jsg B 200 B A 1 5 A
R A . Kunimoto 2517 B9 & 3R, HAR 55
PR RE A I - AT AR A A K Al R I B 2 9
R I P % WA L[] B R 3 R SR AR5 1
SIS 22 N - IR, B W B TR
KAt a S ohae , Hor b g @k 2 B il se X F
R . R R R BR 5 o 7S MEK/ERK1/2 . BMP/
ERK/WNT . BMP/SMAD {555 #% € #F 5 40 Jfd 1) 43
b, L BE 98 3l o 9 A% T - B {5 S E B, T
NFATel flak , i i i e g 404k 7

2.2 BEYTERRENSERGNEANE S
AR S AE 07 T A IR R ML A B 200 L v A o o i TR
MY PRRIZRIE o B i T A Wt o 9 DR R B, AN
Wi s B s I A4Efr B e . BTt R g
it BMALL \CLOCK | il HH 2K (1 fR AL 6 R G A= W b
S DRI A0 2 R S 4 L v = P Rk R AT
B W s B B i Fu R B g R
BMALL 54665 2 FJEE 2 fEHAR ), mkk
BMALL HE B 8 /)y B2 B A =, AL 1 20 A 31

BMALIL A]3@ 437 MC3T3-E1 4ijifasf BMP2 f{ 33k
At B Ak . Xu %52 BFgE R B, B 40
t BMALL/ Clock 55 — SR 443 if 15 288 ] 1 52 14 i
G R A AR 5 E-box NFATcl Ji5 3l ¥ (1) 45
AR E WAL, Dudek 25 BF58 % B, wilk /N BUR
W PR (R B DY, AT 02 7 AR A0 i A 1S 0 4R
AL # . REV-ERBo B4 9% 3 K NRID1 %
i, A Wy A A E G 23, REV -ERBa Y234 1]
f R BMALL £H . 76 Raw264. 7 i, REV -
ERBor 2 1] 15 851 40 i AE J80 AN 20 4 1) S B PR 5, T
IR p38/MAPK J i 671 ] i1 19 BB 20 S 1 23 AL
1M REV-ERBo 1 €05 W] 1 56 4 2 22 00 7 8 - 4 e A4
FRAAAE T o He 451 B g % B, 1R8] 52 I
T 40 g ( bone mesenchymal stem cell, BMSC ) 1,
REV-ERBa ) A BB AL IE BMSC 9 322E , I\ Hon]
AESE WS L I Sh Y SR T R 7 IeAh  FE B AT
FERIE RN BMSC Z3 AL ML 2 YRR AR G AL A2
& (retinoid acid receptor-related orphan receptor, ROR)
LI 5 REV-ERBo A S 19 7EFH, ROR 1) 3 35 78
BMSCo3 4 oy 0B 40 i ) A v 1, B 98 90E
BMALL JE(H 7 /R ) B R 2 S i i A0
J B AR S ) s A S BMSC (1401 P, I,
A PR DR A [ S T RE SO B IR B ARSI A

AP R Gt T R T R A A N S
A= T S R B A P . TR RE D AR Bk
HH Nocturnin 8 3ot A% % (57 5 A0 A% v, 3510 9 9
R AL BEHA S S HS 321K ( peroxisome proliferator
activated receptor, PPAR -y #9754, 7€ 845 [8] 72+
M 2R A P AR VR AT s Nocturnin -t v) 3 i 4%
58 CCAAT/8455 7455 1 o PPAR-y KJEHE H Ik
Ml SR ek, fEdE MC3T3-E1 40 i i) i 734k , il
AR R AR A A Y R 2
TR, WA R BT AA AL ), i 4E 55 2 S Al
ity 1 7E 40 N BT AAARE  IKE 2 450 BMSC Y B0
SMERES S A, BRI R S ALY R
Ge, 5 W A W b 35 R B9 #F i5.  Tsukamoto — Yamauchi
2SR B, FEAR B b R B S R A R 0
F1 2 BYZRIE AT g BMP-4 i
3 BEREHEXNEYTREELZREREH®R
fE B3 i B Rz A

AW RS PR R BIA R R ITRCR DL R 25 W)



HEIEF2023 F2 A% 35%%2# ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 2

(% 143)- 63 -

BTN A2 P 0 42 4 1 55 TG 1 B A — 8 B AR G, ]
Il R L 3X AR SCE 2w 2w o BRLtL, FE R 3BT 7 5
IRl 25 FR2= B T T, AR A G A DG Y 2R 1 e
FE 250 % T IR I R R T T I AL, A4 e 4 28 S5 i T
B FAE BT 1A R8O A S5 i

XS R DL B S BRI A i SR A
TEHEVESAL R AT e 4 28 5 2 PR Y i 1 M e 2%
B LR , 2 T B 466 28 ) i o P RE & A 1) T T
) o A 7 AR 2 T B 4 28 I B o B P E 1 2
Tl o 28 HIZ Bl I 4EHp V(R 1y 12 A B LB 4F N\ e 4
S8 J5 LM B A R BT TR it T 2R v 5
w5 s S G B GRRe 8 £ = AR AR Lo PE
e (B M A8 22 i oV R B s i e

WA O PO A B A, TEA
7= il IR TR B 2 kb FRdEA: R D N 58 ARk R
WP EETE — T B b RE 08 22 fif 4 48 5 Lo 1k i B
SN i1 W 95T/ ol e s I L S T o o e
ARG, B R T AR I PR AR 2 A L PR R B
BBl TR ) T vk, MR Y sk,
N PR R 5, A PR, PRUE4EAE 5 D V505 555 I
T IR, DAIR B Lo P 45 AR I8 I 3 R R ok AR LB Be
(ERarEE AN IR =SLIN

BT R R S SRR, TR R T T
RYEE RBER . B X D IRAGYNEIF 44 )5
BTG AAE B A RUE B A —E 5, A [E 1 25 25
IFE R, ONO-5334 FF 7 A AK P45 R P4 & 5 o
JRTAARE 25X B R b a5 M B R MRS /]~ e
B o P o) A 5 e A AR BT, AN R M RR A 20 2 3
PR B R DD AR BB AE A AU S, U T
AR RS R B, 2R TN R T A (1 1 I
JA AR, 2 S BUNBE TR AR XS
/N BRAA P AR ) A R R ) 6 58 2R L S B0 R s el 0
O, T30 3 PR £ R B ) AT A 8 /0 Bk B s ] A9
AR AR BATE IS RE ST R, R T G I B R
P H0 T R A N S R T T s R 6% i PR
X1 R G i Ik
4 I %

46 22 J i BT P A — i A W WSORR T AR
I 2 A8 Ay A A AL T R AR e e . DL 7
A7 A R 2 AR A R Rk A R S AR
WXREY, THENWAZAX EZET A EMERS

A 7300 2R 8 U 42 1 A= 3 e, 2 o e A s
AT R ] BMALL  CLOCK | il 146 1 L B2t
BB 2R S5 A W) o e DR 7 1 40 R RSB 00 Y v )
VRIS, EARA Y B RIOR BT -, B TR
Pt 5 B AR SC R, Al i O AR 1 5 S 4
)5 B BBANAL , T ) 245 55 T TR I A3 9 7 AL
JER 48 2 B BB A E BT VA SSOR B A R . 1
AN, BEXREE A FE IR T AR AR BR ) | oz 3l 4 45
AR FRBT S o SR, H RN A 75 A 0 A
SR A o A B m HLAR AR M R SR
T8 IR LA AR GEAN TR 1 il A= b 2 T 4 3 AL ), 2
AR BT ST A E 2T )

&% 3k

(U] SECie, Phas, DA, 2 28 5 BB A AE W HEJIE 5 13
FEFT AR A R N TR R BRI LT . h A e 2y
Z%35,2020,35(10) :4794 - 4796.

[2] COSMAN F. Long-term treatment strategies for postmeno-
pausal osteoporosis[ J ]. Curr Opin Rheumatol ,2018,30(4) :
420 —-426.

[3] YANG L,SATO M, SAITO-ABE M, et al. 25-Hydroxyvita-
min D levels among 2-year-old children: findings from the
Japan environment and children’ s study (JECS)[J]. BMC
Pediatr,2021,21(1) :539.

[4] RAJAKUMAR K,HOLICK M F,MOORE C G,et al. Impact
of seasonal flux on 25-hydroxyvitamin D and bone turnover
in pre-and early pubertal youth [ J]. Pediatr Int, 2014,
56(1):35-42.

[5] DOMINGUEZ-MENENDEZ G,POGGI H,MOORE R,et al.
Seasonal variations in 25-hydroxy vitamin D3, parathormone
and alkaline phosphatase in school-aged children[ J]. Rev
Chil Pediatr,2020,91(6) ;881 —890.

[6] LINJ,CHEN L,NI S,et al. Association between sleep quality
and bone mineral density in Chinese women vary by age and
menopausal status[ J]. Sleep Med,2019,53.75 - 80.

[7] ZHU Y,LIU S,CHEN W, et al. Epidemiology of low-energy
fracture in Chinese postmenopausal women: changing trend
of incidence since menopause and associated risk factors,a
national population-based survey [ J ]. Menopause, 2019,
26(3) :286 —292.

[8] WU Q Y,WANG J,TONG X, et al. Emerging role of circa-
dian rhythm in bone remodeling[ J]. ] Mol Med ( Berl) ,
2019,97(1) :19 - 24.

[9] SWANSON C M,KOHRT W M,BUXTON O M, et al. The im-

portance of the circadian system & sleep for bone health[ J].



64 (5 144)

HEIEF2023 F£2 A %35 %% 2% J Trad Chin Orthop Trauma,2023, Vol. 35, No. 2

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Metabolism ,2018 ,84 .28 —43.

R, A A, XU A2 e Sk I b 2 4 T B B
ALT]. AP R 275k 2017 ,32(12) 5464 - 5467,
HIRAI T, TANAKA K, TOGARI A. B-adrenergic receptor
signaling regulates Ptgs2 by driving circadian gene expre-
ssion in osteoblasts[ J].J Cell Sci,2014,127(17) :3711 -
3719.

HIRAI T, TANAKA K,TOGARI A. al1B-Adrenergic recep-
tor signaling controls circadian expression of Tnfrsf11b by
regulating clock genes in osteoblasts[ J ]. Biol Open,2015,
4(11) ;1400 - 1409.

HIRAI T,TANAKA K, TOGARI A. al-adrenergic receptor
signaling in osteoblasts regulates clock genes and bone mor-
phogenetic protein 4 expression through up-regulation of the
transcriptional factor nuclear factor I1L-3 ( Nfil3)/E4 pro-
moter-binding protein 4 (E4BP4)[J]. ] Biol Chem,2014,
289(24) :17174 - 17183.

SCHILPEROORT M, KROON J, KOOIJMAN S, et al. Loss
of glucocorticoid rhythm induces an osteoporotic phenotype
in female mice[ J]. Aging Cell ,2021,20(10) ;e13474.
FUJIHARA Y,KONDO H,NOGUCHI T, et al. Glucocorti-
coids mediate circadian timing in peripheral osteoclasts
resulting in the circadian expression rhythm of osteoclast-
related genes[ J]. Bone,2014,61:1 -9.

HANYU R,HAYATA T,NAGAO M, et al. Per-1 is a speci-
fic clock gene regulated by parathyroid hormone ( PTH)sig-
naling in osteoblasts and is functional for the transcriptional
events induced by PTH[ J]. J Cell Biochem,2011,112(2) ;
433 —438.

KUNIMOTO T, OKUBO N, MINAMI Y, et al. A PTH-
responsive circadian clock operates in ex vivo mouse femur
fracture healing site[ J]. Sci Rep,2016,6:22409.
MUNMUN F, WITT-ENDERBY P A. Melatonin effects on
bone : Implications for use as a therapy for managing bone
loss[ J].J Pineal Res,2021,71(1) :e12749.
MACDONALD I J,TSAI H C,CHANG A C, et al. Melatonin
inhibits osteoclastogenesis and osteolytic bone metastasis:
implications for osteoporosis [ J ]. Int J Mol Sci, 2021,
22(17) :9435.

FU L,PATEL M S,BRADLEY A, et al. The molecular clock
mediates leptin-regulated bone formation [ J]. Cell, 2005,
122(5) .803 - 815.

MARONDE E,SCHILLING A F,SEITZ S, et al. The clock
genes period 2 and cryptochrome 2 differentially balance

bone formation[ J]. PLoS One,2010,5(7) :el1527.

[22]

(23]

[24]

[25]

[26]

[27]

(28]

(29]

(30]

[31]

[32]

[33]

(34]

SAMSA W E, VASANJI A,MIDURA R J,et al. Deficiency
of circadian clock protein BMALL in mice results in a low
bone mass phenotype[ J]. Bone,2016,84 ;194 — 203.

MIN H Y,KIM K M, WEE G,et al. BMALI induces osteo-
blast differentiation via regulation of BMP2 expression in
MC3T3-El cells[ J]. Life Sci,2016,162.41 - 46.

XU C,OCHI H,FUKUDA T, et al. Circadian clock regulates
bone resorption in mice [ J]. J Bone Miner Res, 2016,
31(7) :1344 - 1355.

DUDEK M,MENG Q J. Running on time: the role of circa-
dian clocks in the musculoskeletal system[ ]J]. Biochem J,
2014,463(1) .1 - 8.

GIBBS J E,BLAIKLEY J, BEESLEY S, et al. The nuclear
receptor REV - ERBa mediates circadian regulation of in-
nate immunity through selective regulation of inflammatory
cytokines[ J ]. Proc Natl Acad Sci U S A,2012,109(2):
582 -587.

KIM K, KIM J H,KIM I, et al. Rev-erba negatively regu-
lates osteoclast and osteoblast differentiation through p38
MAPK signaling pathway[ J]. Mol Cells,2020,43(1) ;34 —
47.

TIAN Y, GONG Z, ZHAO R, et al. Melatonin inhibits
RANKL-induced osteoclastogenesis through the miR-882/
Rev-erba axis in Raw264.7 cells[ J]. Int ] Mol Med,2021,
47(2) 1633 - 642.

HE Y,LIN F,CHEN Y et al. Overexpression of the circadian
clock gene Rev-erba affects murine bone mesenchymal stem
cell proliferation and osteogenesis [ J ]. Stem Cells Dev,
2015,24(10) :1194 - 1204.

BAER, BRI, 27, A5 Y AR DR R 8 R T
SHL A BE 5T BE R [T ). [ PR R BE S 2R R, 2019,
46(3) :302 - 307.

MEYER T,KNEISSEL M,MARIANI J,et al. In vitro and in
vivo evidence for orphan nuclear receptor RORalpha func-
tion in bone metabolism[ J]. Proc Natl Acad Sci U S A,
2000,97(16) :9197 —9202.

KAWAI M,GREEN CB,LECKA-CZERNIK B, et al. A cir-
cadian-regulated gene, Nocturnin, promotes adipogenesis by
stimulating PPAR-gamma nuclear translocation [ J ]. Proc
Natl Acad Sci U S A,2010,107(23) ;10508 - 10513.
KAWAI M, ROSEN CJ. PPARy: a circadian transcription
factor in adipogenesis and osteogenesis[ J ]. Nat Rev Endo-
erinol ,2010,6(11) :629 - 636.

CHEN W,CHEN X,CHEN A C, et al. Melatonin restores

the osteoporosis-impaired osteogenic potential of bone ma-



HEIEF2023 F2 A% 35%%2# ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 2

(4 145)- 65 -

rrow mesenchymal stem cells by preserving SIRT1-mediated
intracellular antioxidant properties [ J ]. Free Radic Biol
Med,2020,146 .92 - 106.
[35] TSUKAMOTO-YAMAUCHI N, TERASAKA T, IWASAKI
Y, et al. Interaction of pituitary hormones and expression of
clock genes modulated by bone morphogenetic protein-4 and
melatonin [ J ]. Biochem Biophys Res Commun, 2015,
459(1) .172 - 177.
[36] XU J,LOMBARDI G,JIAO W et al. Effects of exercise on
bone status in female subjects, from young girls to post-
menopausal women: an overview of systematic reviews and
meta-analyses| J |. Sports Med,2016,46(8) :1165 - 1182.
AR SR BL, BRI, 5. R A T RN B 250
Y5 22 )i B B AE R A OB IR O BT[]t S
[£24,2017,12(9) ;2109 —2113.
FERREL, EA N, B, 2. A RN B P 2R TR 4
S5 BB A E I R AT ST ()], KEe b B2 25 K722 3,
2019,38(2) ;139 - 142.
MANIOS Y,MOSCHONIS G,LYRITIS G P. Seasonal varia-

[37]

[38]

[39]
tions of vitamin D status in Greek postmenopausal women
receiving enriched dairy products for 30 months: the post-
menopausal health study [ J]. Eur J Clin Nutr, 2011,
65(3) :412 —414.

MICIC I,JEON I H,PARK S H, et al. The effect of short-
term low-energy ultraviolet B irradiation on bone mineral
density and bone turnover markers in postmenopausal
women with osteoporosis; a randomized single-blinded con-
trolled clinical trial[ J]. Srp Arh Celok Lek,2013,141(9/
10) :615 - 622.

SR, R A, 2RI, 45 S117 B/ 0 4T J8 5 AT
S ST [ T] . R ,2021,29(5) 505 - 508.
[42] MAZZUCCHELLI R, CRESPI- VILLARIAS N, PEREZ -

[41]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

FERNANDEZ E, et al. Weather conditions and their effect
on seasonality of incident osteoporotic hip fracture[ J]. Arch
Osteoporos,2018,13(1) :28.

EASTELL R,DIJK D J,SMALL M, et al. Morning vs eve-
ning dosing of the cathepsin K inhibitor ONO-5334 ; effects
on bone resorption in postmenopausal women in a rando-
mized, phase 1 trial [ J]. Osteoporos Int, 2016,27 (1)
309 -318.

LUCHAVOVA M, ZIKAN V, MICHALSKA D, et al. The
effect of timing of teriparatide treatment on the circadian
rhythm of bone turnover in postmenopausal osteoporosis[ J].
Eur J Endocrinol ,2011,164(4) :643 —648.

ANDO H, OTODA T, OOKAMI H, et al. Dosing time-
dependent effect of raloxifene on plasma plasminogen acti-
vator inhibitor-1 concentrations in post-menopausal women
with osteoporosis [ J]. Clin Exp Pharmacol Physiol, 2013,
40(3) .227 -232.

FU X,ZHAO X,LU H,et al. Association between sleep du-
ration and bone mineral density in Chinese women [ J].
Bone,2011,49(5) :1062 — 1066.

LIN J,CHEN L,NI S, et al. Association between sleep qua-
lity and bone mineral density in Chinese women vary by age
and menopausal status[ J]. Sleep Med,2019,53 .75 - 80.
SCHILPEROORT M,BRAVENBOER N,LIM ], et al. Circa-
dian disruption by shifting the light-dark cycle negatively
affects bone health in mice[ J]. FASEB J,2020,34 (1)
1052 - 1064.

REN B, MA C, CHEN L, et al. Impact of time-restricted
feeding to late night on adaptation to a 6 h phase advance of
the light-dark cycle in mice[ J]. Front Physiol,2021,12:
634187.

ek H 1:2022-07-14 A8 B7°)

(3% 60 W)

[21] B2, B i SEOAER T RGBT e Mo &
33 B[ 1. JATEE T EE ,2019,39(1) :28 - 31.

[22] FHifgHs, SR LL. S HEERC IR 78 FEP e I 22 28
FELT]. o E R R £ 25,2020,29(20) :88 - 90.

(23] skfhag, 2836, BV , 5. SeBAHERGA Xt i) KOA 3%
IR AR SO I PRI TR0 [T ] T R 2 R 225 4R
2018,20(8) :105 - 109.

[24] BimlE, BRET L. /NS & FEROIR S LR I7 R 3 58
R[], WAL EES,2019,15(12) ;114 - 115.

[25]

[26]

(27]

B A (A B ) I8 D AR R B
WM T]. hE AT 25,2021,19(12) 123 - 125.
BB, SRR SE, SR, S R A X R B R R
B KA R R AL s (0], 2 2R Ak
2021,46(3) :661 —669.

SREE AT AT, S 20T A AR 10 R DG R R
1L-17/NF-kB 3 B A R [ )], Be 7 o 2, 2022,43(6)
691 - 695.

CHACHR H 391:2022-09-17 R30S 4 - F%2)



