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Abstract

Osteoporosis is a common systemic metabolic bone disease among the elderly population in China,
particularly in postmenopausal women. Recent evidence indicates that the myokine irisin plays a
pivotal role in regulating bone tissue metabolism. Skeletal muscle is not only a structural component
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of the locomotor system but also an endocrine organ closely associated with bone. It synthesizes
and secretes various myokines that exert significant influences on bone growth, development, and
repair. Irisin regulates the functions of bone marrow mesenchymal stem cells (BMSCs), osteoblasts,
osteoclasts, chondrocytes, and osteocytes, thereby promoting bone anabolic metabolism and inhib-
iting bone catabolic metabolism. Thus, it exerts dual regulatory effects on bone regeneration. This
review summarizes the mechanisms underlying the osteogenic effects of irisin and provides novel
targets for monitoring and treating osteoporosis.
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1. 51§

SR LR 4 S AR B B, BRI LN e AT AR o, B
FEAE [ 28 205 10 Loh SRR R AR s, I AT R T AV B, ISR i o i, B AR 9 A, sl
e e G ARAT PR A AR I P 1 W ) 2 KBk 1] [2] o K R R, B W WLAIRAS 5 A AV L R
SAHSRI3] [4]e AHSRILAEBT ST R, B RS E B sh UL T, DR AR N AR A8, XLt
HURIAE B SV T A SRR rh RcA5 35 S B A [5] [6]. H BRALEENS LA E 70l 550 B 1 o3 W) U7 55
Wi S AR AR, I “WEPER T AR RS BT R A S ERE P RAEEEEMT][8]. ML
P DR ] et A R AL AR O B i A, ASCRUNLIRE DR 55 R 3O B R se T AR R
M RBCE AR K B R O B A LR BEAT 2558, DI PRIG YT B BB E S 4T R e

2. LIEERF

LI K7 (Myogenic Factor) & 45 H1 ULZH L& BRI 23 () — 40 P PR 1~ A 2R 1 5, LI BT AR
BAALAKKRE, mESEBNAEK. REMBEEEHEAEZER]. R, A=FTEUIENMER
THEA WAL R, WA FTA R 7485 & HLUFAERRR[10] [11]. BEAWR R, WIAGE
S ZMETER -, EEOFENAEKINHR. SRR, INEIE. IGF-1. FGF-2. RERMEAE IR K
T AMEAHIE . IL-6. IL-7. 1L-15. TNF-a. B HZEER. RZAELED 1. 287 TR, &
B IR PR R WL R 72 5 U S EEYE[8] [12]. xS [R-i idk 55 0 WA BN A 2
77 RBNE S PR E, I RIERE IR

3. AEMREF

R ER(Irisin) 2 5 # LG B ) —Fh2) & 110 MR Z I BL, 1E 2012 44 Pontus Bostrom
GBI 4, WFR IS BT DL I S A R A S A OS2 Ry ILBOE R F-1a (PGCla), L
WA 1 FNDCS 3RIA, (Rl M= MS BRI, St A algiiHaus4, TR,
BERAE R, CCE IR DTAR AR AT AR AR [14] . 552 3 DAHT R HR i i LR 30 (4 s B i 43 Wb R i A JUL IR
To JERKENIARY, BHEHENSRERNEELIR, S50 R ok, 76 TR A A R
Feg AR B EEAE
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SREESEEIIAN I W AINE T, HARASRERZ 2 S EANLA R [15].
Hye-Sun Park S5 [16] & L85 2 32 5 46 2 J5 40 22 R UL P98/ A0 FFFAIE i 0 4200 35 DI A O o 78 S5E WL /D e
mzEE%, EHRSREREERM, FHERBEEERAENHMIBEFREE, SERKFSIARD
IR R B RRREE . FR, EHRHESRERNAKE S5 WIORES MG A a9 E X,
Graziana Colaianni ZF[17]%} 34 44 {8 5¢ ) L& I I3 S 1S R R A E U bs ST 7 s, FhEd e 28
FEVES 7B BCRA, RIEMRLER AT, SRERMEKTFSET YIRS R MG, Bl
TR, R FRIATT v G2 (8 R /)N B B2 I B ) i 2% B2 (BMID) [18], Wk & 1% FH P B TR A A
HILPI 245 /N AR B B ARUVLA R B R [19]. EAEH, SRR SFERIE M4 5 BMD Al i
JERIEMR. TH, RS Zh kNS RERKT548 BMD LUAFEE ALK BMD EIER<[20].

3.2. ER%E%} BMSCs B

BMSCs FA PRIEIG T 2 (0] /AL i g, AE BB R R MK E BMSCs 15 7016, ya fid) fe i
AN (R R AR, R A 4R P #[21] . Graziana Colaianni 25 [22]HF 5t & BLIE S hn UL 4H i 2>
WERER, §RFEIEHEIEBEREEALP) IR | I1325E, AMTET BMSCs [m e f 4 5r fk - Chen £#[23]
RIS R R BT Wnt/g-catenin {5 5l 43805 BMSCs EW, HEMIE st pcs 24k, B w5
MBS R AL B EW /D T BMSCs P2 AE 850454 . Francesca Posa %5 [24] & BILES B 2 Ab #5110 7 2F 41 i
(AN F 45 2H 4 e B Sk FD ) 78 5 40 ) B 45 25 (OCN) ik B i, JF B B KO IR R i . SRR
A DA 8] 76 5T 4 M A R R R AU . Yuan Xue Z5[25]F 78 & BB 26 55 R 2 mT LIS B R
Fatfiidk ke, JEEMAEMINE 1 SEREY, SREREE SEZAEE R aV 45 KIS ERKISTATI 55
s, SR E QS BMP/ISMAD JE#, MIfiEdt MSCs (I . ¢ LRTiR, &R FKilidiEss ERK
WAk BE A S FE I (ATF4, Runx2, Osterix, p-catenin, ALP)LL A BMSCs Hiff) | B R &Lk, 2t
BMSCs [ B i 4l i 7 AL

3.3. BEEEXMHE MR

P AH M AE PR 455 TR O AR TR OR OG5 R R Ae % i TR R B 4E M s e i L AUE B . IR
R R ZRiEE Wnt/p-catenin 551 #4021 B 20 B 17448 P 1) B 40 M 7346 [26] . Qiao S8 [27] RIS
RRBEEFER T R B4, #0E P38/ERK MAP (5 5 2R A i B 40 e s s A o4k, 384
T B M e 8 T R T 3k, 0 Runt-2, Osterix/sp7 MU 4R 4, 3% ALP. 1 BURJR o-
1. OCN MIEWMEH, SRFEHIMETFERCE M 1) ALP JEHEFIE5TAR. [FIFF, Graziana Colaianni &
[281 5 HT T I RIS R 2 AU BMD R IEAHS, F N BCE 4EM 5 2 Ahn 54 p21, SRERAREA
EZREMBRE LS, RUXFMINFREAEBENIIEZEH. KENEMFARENSERSEE
FERIEADE, HH AT CAEBAE T o g k¥ T E A P E . R AR e, e B i LR
SRR, AMUOGECE A LrIEE ), 1 HS R R LEE R e AR R E Y, Rl pERE
FUE 5 4% 100 R B 40 A R H o R 40 i 231 i 3 p38 22 384 J5 % 4k B 1 R (MAPK) FH 4 i
SME S TG ERK) N 2N, SRR B T s i, (ke 40 i i 1Y A& S 7344 .

HEERNAL, WA IEERASERE S Wnt/g-catenin. P38/ERK 2 BMP/SMAD 1% 5 AR it
PRSL, 11 58 AT B A B — AN AT I 3 P R 2 P P Bt R 4% X 2 [25] [29] [30]. &5 A B B L el #E, 5
RH B ES R oV FIEZEN FHOLE 5SS PusEeE FAK & P38/ERK %5 MAPK 21 %
I, f& 1 Runx2. Osterix Fl1 ALP £ BB AH DG L R 2k s [Rl I, ERKISTAT3 A5 5 1] Gedk— 27Kk BMP/SMAD
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SR FEFE, 1M Wnt/g-catenin 3B B E £ 2 54EFF BMSCs Bl b7 F). B WEBGE X JF 80 Lt i,
AR i, P38/ERK T RETE £ 2 5 F G 55 F A AL E 3 311, BMP/SMAD fi ] T R 2236 5 B B 3R 8L, Wint/-
catenin NI 7E 40 B e o1k Bl FE R P RAFEARAE R . AFZAEBREE R, i@ S
BEFFAAHIE: 7E BMSCs ZEEER /(b iG BRI E HT8 R 1, Wnt/-catenin 5 [ W (1156 2 7 /g 5N 5CHE; 76
R B NGRS . A IR UURREY B, P38/ERK {55 ATRE L% MAEMMERE . HE. BHR
FABURREOA S, ZRRIE. SREIEH T 534 A 5T 4210 T fEff BMP/SMAD 5041 i
FHIRAT 5 BN TR B BRI R 25

3.4. BRRMNWE AR

i A O P W S D e i e R ) R B AE P B 2 % R PR MU S 4 L T B LR
AT, SLRIGERFE AL R MBI RECE K. SRRER T E RS o seE
T A PR A R AR R [31] . BeWliNy, S5 2T LR/ i A PR R A, 2 v B o 1) ot = AT
5% . Graziana Colaianni S¢[18]HfF 7t &K, HEALE 2 2 M A AL 34 ] DL 2 PR ARR & 4 i s, I
S WSt T RE A BT SR EE A . SR Yaxian Ma ZE[32) K IS R 2 A B 4 T A 4 e s
(BRI, KT E RGN EIEH . 810, flt Eben G Estell S5[331WF R W& B R A1 H A
A LB FH T 4 i DA ik L A A RIS ot X P e (1 48518, 7T e -S54 L K 55 R R VR BE AR G,
IR SR FAGHR S BRE —F, AERA—Fh SO TR RIS B A 40, 7E328 30 10 5 B
YERFIMIEES, HIEARIWR T HLH 75 L — P F e

35 BREXNEAMRNTM

FTWF R, R & IR YIRS 3 0B SUEAARE A IR S R S B RS A TR,
O JE R HAE B 4 P R . Hyeonwoo Kim Z5[34] &K IS 2 BT #0428 aV 50k B0 ) B 41 it
FER FEE AR RMLOY4) PR R 2k, FF DRI S AR 7 U0 0/ BRI R AL 2K F . 9 HL
Y SR IZEHENEEGREEYN T8, aVIfs BERE V2N SRERZNEM I RE. 1]
R, HHZEEEGSFEREAR 397 A ARG PN (FAK)BERR 1L, 1MERZRR 308 A7 xi iR ik
AKT, FHESRZFAE 5 7380 5 IR LIE AMP [ B JC 456 5 H (CREB) .

36 BERETHEDEERRELGFAE

MEAERNFHEERREE. UAMARNSERSEWEREVIMR, ST KISERE
e AT M F A2 . Tianyou Kan %5 [35] & HLE5 2 25 A B 4H /) 5% 8049 2H 2 1) If 45 2 T A I A AR 40 $00f
Fr¥gim, @An2H2it BMP2, CD31 1 VEGF ik 5. fR4MSEEG S B RIG i | HUVEC T ME L
B, BRI HUVECs # ANGPT1. ANGPT2. VEGFb. CD31. FGF2 fl PDGFRB %5 IfiL % A& i 3 K 1)
Kik. FHH, #F—PRAE T SREME/DN R E R TR ALP RIEMG 1k, R KRIE, &
#5 OSX. Runx2. OPG. ALP. OCN Al BMP2.

4. REEERE

SZEDWAMIR, SRFHFIFMUEARE— “AEREHF" REEM, MRIENIL - &XE i S
S, BBE R aV 246 H T MAPK. Wnt/g-catenin, BMP/SMAD 25/ %%, 5[5 4% BMSCs
A BUE AR B A RS DA A AR A - O RS R, IR E R N S S R
FLA 2O AT B A A R 28 TR S e o R R 5 B AR M 1 [36], X R A F 5t B 4 25 SR
A—BU R
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MR R TSR G, &R R B AR EMANEST L AOER ). SRRAEN KBRS
BMD. B3 WU S B ARUPIR S A AEAR OGN, (H H AR ASRERT s UM ARE BRI IR IRIR bR . AN
M- FEARKRAL, BRCIAEL I83PIRAS . SRR P00 S JRARUH A T mT BE S I 45 R o AROR N i
SEEE— BOR ARUE,  BIERANE I KT 5 R A SUE RO NG R, R AR SR SR UE JAE B o
FARRE I 2 7 R A 47 S VP Al P i S SEANE

HED, EFRIESERSZENSEGIA, B ERE. FrEIWER, EHAZEHERNSE
RN T BEhG, SEHESD AR T RE IR RIS R B 2 . AT DAES S 2 A BRRE
R BIEANE FE MBS TT 1%, TR RENS TE 2 4 P B A AUR BRI L [ Iyl 2 B AR S A1 FH A0 3HT
U251 o (RIS, 30 N EE 5 BUS R85 2 ANkl s 5 E R« BBCE DU & B A AR 25 U7 THT AN [RI B2
PR BT 22 4. SEAT R 67 I [ AP B e

B R AR HAh A 2 AN 55 0 DR 5 2 TRV AR ELAR S 7T RE 2 TR E " e 28O0 1 (IR o MECER L
HORSSBRER . RS AR A KB -1 DURCE IR IR 148, #R AT Bl i S [ i 2R R 5 I 32 AR
RS EEAE, SERESEMFEENSEEIUEM . Sa, WTUELLEE gl . BEIEAR
WA A BRSO, RGNS RER S 2 MEER M L MM IAE NS [FI, JErTBLES
AN A SR A DU AR B B SRR, ST SRR S SR L - - AR - e
BT T AU, SRR E SO EACS T IR L A, (AE R IESCIm RN, 1)
i BB IR L S . RO EAL PR R R IS 5 58 .

SE K

[1] Wang, L., Yu, W, Yin, X,, et al. (2021) Prevalence of Osteoporosis and Fracture in China: The China Osteoporosis
Prevalence Study. JAMA Networks Open, 4, e2121106.

[2] US Preventive Services Task Force, Nicholson, W.K., Silverstein, M., et al. (2025) Screening for Osteoporosis to Prevent
Fractures: US Preventive Services Task Force Recommendation Statement. Journal of the American Medical Association,
333, 498-508.

[3] Hurtgen, B.J., Ward, C.L., Garg, K., et al. (2016) Severe Muscle Trauma Triggers Heightened and Prolonged Local
Musculoskeletal Inflammation and Impairs Adjacent Tibia Fracture Healing. Journal of Musculoskeletal and Neuronal
Interactions, 16, 122-134.

[4] Jin, Z., Da, W., Zhao, Y., Wang, T., Xu, H., Shu, B., et al. (2022) Role of Skeletal Muscle Satellite Cells in the Repair

of Osteoporotic Fractures Mediated by S-Catenin. Journal of Cachexia, Sarcopenia and Muscle, 13, 1403-1417.
https://doi.org/10.1002/jcsm.12938

[5] Lara-Castillo, N. and Johnson, M.L. (2020) Bone-Muscle Mutual Interactions. Current Osteoporosis Reports, 18, 408-
421. https://doi.org/10.1007/s11914-020-00602-6

[6] Karsenty, G. and Mera, P. (2018) Molecular Bases of the Crosstalk between Bone and Muscle. Bone, 115, 43-49.
https://doi.org/10.1016/j.bone.2017.04.006

[7]1 Brotto, M. and Johnson, M.L. (2014) Endocrine Crosstalk between Muscle and Bone. Current Osteoporosis Reports, 12,
135-141. https://doi.org/10.1007/s11914-014-0209-0

[8] Kirk, B., Feehan, J., Lombardi, G. and Duque, G. (2020) Muscle, Bone, and Fat Crosstalk: The Biological Role of
Myokines, Osteokines, and Adipokines. Current Osteoporosis Reports, 18, 388-400.
https://doi.org/10.1007/s11914-020-00599-y

[9] Severinsen, M.C.K. and Pedersen, B.K. (2020) Muscle-Organ Crosstalk: The Emerging Roles of Myokines. Endocrine
Reviews, 41, 594-609. https://doi.org/10.1210/endrev/bnaa016

[10] Shirakawa, T., Toyono, T., Inoue, A., Matsubara, T., Kawamoto, T. and Kokabu, S. (2022) Factors Regulating or Reg-
ulated by Myogenic Regulatory Factors in Skeletal Muscle Stem Cells. Cells, 11, Article 1493.
https://doi.org/10.3390/cells11091493

[11] Li, G., Qi, M. and Liang, S. (2025) The Role of Bone-Derived Factors in Bone and Muscle Communication. Frontiers
in Endocrinology, 16, Article 1702104. https://doi.org/10.3389/fendo.2025.1702104

[12] Waldemer-Streyer, R.J., Kim, D. and Chen, J. (2022) Muscle Cell-Derived Cytokines in Skeletal Muscle Regeneration.

DOI: 10.12677/acm.2026.1641397 1612 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641397
https://doi.org/10.1002/jcsm.12938
https://doi.org/10.1007/s11914-020-00602-6
https://doi.org/10.1016/j.bone.2017.04.006
https://doi.org/10.1007/s11914-014-0209-0
https://doi.org/10.1007/s11914-020-00599-y
https://doi.org/10.1210/endrev/bnaa016
https://doi.org/10.3390/cells11091493
https://doi.org/10.3389/fendo.2025.1702104

o
=
RE
&

[13]

[14]
[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

The FEBS Journal, 289, 6463-6483. https://doi.org/10.1111/febs.16372

Bostrom, P., Wu, J., Jedrychowski, M.P., Korde, A., Ye, L., Lo, J.C., et al. (2012) A PGC1-a-Dependent Myokine That
Drives Brown-Fat-Like Development of White Fat and Thermogenesis. Nature, 481, 463-468.
https://doi.org/10.1038/nature10777

Zhu, Y., Liu, W. and Qi, Z. (2024) Adipose Tissue Browning and Thermogenesis under Physiologically Energetic Chal-
lenges: A Remodelled Thermogenic System. The Journal of Physiology, 602, 23-48. https://doi.org/10.1113/jp285269

Wang, Y.T., Zheng, S.Y., Jiang, S.D., et al. (2024) Irisin in Degenerative Musculoskeletal Diseases: Functions in System
and Potential in Therapy. Pharmacological Research, 210, Article 107480. https://doi.org/10.1016/j.phrs.2024.107480

Park, H.S., Kim, H.C., Zhang, D., Yeom, H. and Lim, S.K. (2019) The Novel Myokine Irisin: Clinical Implications and
Potential Role as a Biomarker for Sarcopenia in Postmenopausal Women. Endocrine, 64, 341-348.
https://doi.org/10.1007/s12020-018-1814-y

Colaianni, G., Faienza, M.F., Sanesi, L., Brunetti, G., Pignataro, P., Lippo, L., et al. (2019) Irisin Serum Levels Are
Positively Correlated with Bone Mineral Status in a Population of Healthy Children. Pediatric Research, 85, 484-488.
https://doi.org/10.1038/s41390-019-0278-y

Colaianni, G., Cuscito, C., Mongelli, T., Pignataro, P., Buccoliero, C., Liu, P., et al. (2015) The Myokine Irisin Increases
Cortical Bone Mass. Proceedings of the National Academy of Sciences, 112, 12157-12162.
https://doi.org/10.1073/pnas.1516622112

Colaianni, G., Mongelli, T., Cuscito, C., Pignataro, P., Lippo, L., Spiro, G., et al. (2017) Irisin Prevents and Restores
Bone Loss and Muscle Atrophy in Hind-Limb Suspended Mice. Scientific Reports, 7, Article No. 2811.
https://doi.org/10.1038/s41598-017-02557-8

Colaianni, G., Notarnicola, A., Sanesi, L., et al. (2017) Irisin Levels Correlate with Bone Mineral Density in Soccer
Players. Journal of Biological Regulators and Homeostatic Agents, 31, 21-28.

Zhang, Y., Fan, M. and Zhang, Y. (2024) Revolutionizing Bone Defect Healing: The Power of Mesenchymal Stem Cells
as Seeds. Frontiers in Bioengineering and Biotechnology, 12, Article 1421674.
https://doi.org/10.3389/fbioe.2024.1421674

Colaianni, G., Cuscito, C., Mongelli, T., Oranger, A., Mori, G., Brunetti, G., et al. (2014) Irisin Enhances Osteoblast
Differentiation in Vitro. International Journal of Endocrinology, 2014, 1-8. https://doi.org/10.1155/2014/902186

Chen, X., Sun, K., Zhao, S., Geng, T., Fan, X., Sun, S., et al. (2020) Irisin Promotes Osteogenic Differentiation of Bone
Marrow Mesenchymal Stem Cells by Activating Autophagy via the Wnt//$-Catenin Signal Pathway. Cytokine, 136,
Article 155292. https://doi.org/10.1016/j.cyt0.2020.155292

Posa, F., Colaianni, G., Di Cosola, M., Dicarlo, M., Gaccione, F., Colucci, S., et al. (2021) The Myokine Irisin Promotes
Osteogenic Differentiation of Dental Bud-Derived MSCs. Biology, 10, Article 295.
https://doi.org/10.3390/biology10040295

Xue, Y., Hu, S., Chen, C., He, J., Sun, J., Jin, Y., et al. (2022) Myokine Irisin Promotes Osteogenesis by Activating
BMP/SMAD Signaling via aV Integrin and Regulates Bone Mass in Mice. International Journal of Biological Sciences,
18, 572-584. https://doi.org/10.7150/ijbs.63505

Zhang, M., Xiong, W., Qiao, R., Li, M., Zhang, C., Yang, C., et al. (2025) Irisin in the Modulation of Bone and Cartilage
Homeostasis: A Review on Osteoarthritis Relief Potential. Frontiers in Physiology, 16, Article 1570157.
https://doi.org/10.3389/fphys.2025.1570157

Qiao, X., Nie, Y., Ma, Y., Chen, Y., Cheng, R., Yin, W., et al. (2016) Irisin Promotes Osteoblast Proliferation and
Differentiation via Activating the MAP Kinase Signaling Pathways. Scientific Reports, 6, Article No. 18732.
https://doi.org/10.1038/srep18732

Colaianni, G., Errede, M., Sanesi, L., Notarnicola, A., Celi, M., Zerlotin, R., et al. (2021) Irisin Correlates Positively
with BMD in a Cohort of Older Adult Patients and Downregulates the Senescent Marker P21 in Osteoblasts. Journal of
Bone and Mineral Research, 36, 305-314. https://doi.org/10.1002/jbmr.4192

Xing, S., Ma, Y., Song, B., Bai, M., Wang, K., Song, W., et al. (2025) Irisin Reshapes Bone Metabolic Homeostasis to
Delay Age-Related Osteoporosis by Regulating the Multipotent Differentiation of BMSCs via Wnt Pathway. Frontiers
in Molecular Biosciences, 11, Article 1524978. https://doi.org/10.3389/fmolb.2024.1524978

Hu, X., Wang, Z., Wang, W., Cui, P., Kong, C., Chen, X., et al. (2024) Irisin as an Agent for Protecting against Osteo-
porosis: A Review of the Current Mechanisms and Pathways. Journal of Advanced Research, 62, 175-186.
https://doi.org/10.1016/j.jare.2023.09.001

Zhang, Y., He, X., Wang, K., Xue, Y., Hu, S., Jin, Y., et al. (2025) Irisin Alleviates Obesity-Induced Bone Loss by

Inhibiting Interleukin 6 Expression via TLR4/MyD88/NF-xB Axis in Adipocytes. Journal of Advanced Research, 69,
343-359. https://doi.org/10.1016/j.jare.2024.04.013

DOI: 10.12677/acm.2026.1641397 1613 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1641397
https://doi.org/10.1111/febs.16372
https://doi.org/10.1038/nature10777
https://doi.org/10.1113/jp285269
https://doi.org/10.1016/j.phrs.2024.107480
https://doi.org/10.1007/s12020-018-1814-y
https://doi.org/10.1038/s41390-019-0278-y
https://doi.org/10.1073/pnas.1516622112
https://doi.org/10.1038/s41598-017-02557-8
https://doi.org/10.3389/fbioe.2024.1421674
https://doi.org/10.1155/2014/902186
https://doi.org/10.1016/j.cyto.2020.155292
https://doi.org/10.3390/biology10040295
https://doi.org/10.7150/ijbs.63505
https://doi.org/10.3389/fphys.2025.1570157
https://doi.org/10.1038/srep18732
https://doi.org/10.1002/jbmr.4192
https://doi.org/10.3389/fmolb.2024.1524978
https://doi.org/10.1016/j.jare.2023.09.001
https://doi.org/10.1016/j.jare.2024.04.013

i
e
Xt
4

[32]

[33]

[34]
[35]

[36]

Ma, Y., Qiao, X., Zeng, R., Cheng, R., Zhang, J., Luo, Y., et al. (2018) Irisin Promotes Proliferation but Inhibits Differ-
entiation in Osteoclast Precursor Cells. The FASEB Journal, 32, 5813-5823. https://doi.org/10.1096/f].201700983rr

Estell, E.G., Le, P.T., Vegting, Y., Kim, H., Wrann, C., Bouxsein, M.L., et al. (2024) Correction: Irisin Directly Stimu-
lates Osteoclastogenesis and Bone Resorption in Vitro and in Vivo. eLife, 13, e104311.
https://doi.org/10.7554/elife.104341

Kim, H., Wrann, C.D., Jedrychowski, M., Vidoni, S., Kitase, Y., Nagano, K., et al. (2019) Irisin Mediates Effects on
Bone and Fat via aV Integrin Receptors. Cell, 178, 507-508. https://doi.org/10.1016/j.cell.2019.06.028

Kan, T., He, Z., Du, J., Xu, M., Cui, J., Han, X., et al. (2022) Irisin Promotes Fracture Healing by Improving Osteogenesis
and Angiogenesis. Journal of Orthopaedic Translation, 37, 37-45. https://doi.org/10.1016/j.jot.2022.07.006

Yang, J., Yu, K,, Liu, D., Yang, J., Tan, L. and Zhang, D. (2021) Irisin Enhances Osteogenic Differentiation of Mouse
MC3T3-E1 Cells via Upregulating Osteogenic Genes. Experimental and Therapeutic Medicine, 21, Article No. 580.
https://doi.org/10.3892/etm.2021.10012

DOI: 10.12677/acm.2026.1641397 1614 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1641397
https://doi.org/10.1096/fj.201700983rr
https://doi.org/10.7554/elife.104341
https://doi.org/10.1016/j.cell.2019.06.028
https://doi.org/10.1016/j.jot.2022.07.006
https://doi.org/10.3892/etm.2021.10012

	肌源性因子鸢尾素在成骨作用中的研究进展
	摘  要
	关键词
	Research Progress on the Role of the Myokine Irisin in Osteogenesis 
	Abstract
	Keywords
	1. 引言
	2. 肌源性因子
	3. 肌源性因子
	3.1. 鸢尾素缺乏相关疾病
	3.2. 鸢尾素对BMSCs的影响
	3.3. 鸢尾素对成骨细胞的影响
	3.4. 鸢尾素对破骨细胞的影响
	3.5. 鸢尾素对骨细胞的影响
	3.6. 鸢尾素通过改善血管生成来促进骨折愈合

	4. 总结与展望
	参考文献

