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Relationships between irisin and sarcopenia

LIU Meigin', DOU Jianxin®, LIU Haixia®*
(‘Department of Clinical Medicine, Weifang Medical College, Weifang 261000, China;
*Department of Endocrinology, Weifang People's Hospital, Weifang 261000, China)

Abstract: Sarcopenia is a chronic skeletal muscle disorder characterized by loss of muscle mass and muscle
strength or decreased physical function. Irisin is a novel myogenic factor secreted mainly by skeletal muscle
cells, which plays an important role in improving sugar, lipid and bone metabolism and alleviating insulin
resistance. Several studies have shown that irisin can not only participate in the occurrence and development of
sarcopenia by affecting risk factors such as diabetes, osteoporosis, metabolic syndrome, etc., but also affect the
occurrence and development of sarcopenia by regulating mitochondrial metabolic activity, promoting skeletal
muscle protein synthesis and hypertrophy, inhibiting protein atrophy and antagonizing the negative muscle
regulator myosomatostatin. However, the specific mechanism of irisin affecting sarcopenia is not clear. This
paper reviews the correlation between irisin and sarcopenia, in order to provide references for studying the
pathogenesis, diagnosis and treatment of sarcopenia.
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WLk /b i (sarcopenia, & AR LN IE ) & — Ff
B JULJTT B R 7 B0 Ak R 1 i L
BoRAEBE. B, TEESBAEEREEE
TR, HEREEAT . VU B R B R I K
m3gm, BrEEE . TR R, ZEAR

WisHEHD: 2022-12-23

EEWE: WA RIH (WFWSIK-2020-025)
$F—1F#: E-mail: 2011869007@qq.com

*BIE{EH: E-mail: haixia wf@163.com

R Wik e, DL REAE60 % BL_E KA 1 &
TAARAEL0%~27% 2 8], ™ F LA/ 1) o A
2%~9%Z 8" s X UE IS T B v S AT X i
AL E. EAR AR D E s sh <5454k, 2 Hnd
FEBONR 2, T3> 5 ) 5 1) 4k B2 W JF g


https://doi.org/10.13488/j.smhx.20220979

- 396 - CHEATRIALEEY 2023454334531 (537

SR ILARE 7 R B AR AR, 0l R S SCIR K.
JUL Y A% BR] 7~ 55 8 2R AT A48 | By R A0 4 R UL DY
R, IREIWINZSE, xRV R Ay E
RRIEER, SIVMERREYD, A2y b
fiE M ME A F R EW. HSRRSS5IER
A RIALE] H BT M AE R, A CS R R 5V
% R T AT 2RI
1 SREES5MNMENXRR

R R AR20124E BRI — P E R 72, =2
JULEE g v F J o 3 T e i £ T 2 2 e e
5 [ 5(fibronectin type Il domain-containing protein
5, FNDCS){E i S A0 A4 18 5 40 00 52 A4y il
1% F-lo(peroxisome proliferator-activated receptor
yeoactivator-la, PGC-1a)IMER T, CRImZLfE™
AR gy WA KA 2 IR A B, EE bl E ULy
Wo SRERNGERZIBHPI, 1230 5L
e A G PGC-1a, [R5 EIHFNDCSIFRIE, M
T AH 20 e 3R B AR O 23 3k o B T B R ALY
WAL, e 3 FLAE O I L JHE R FL A ZH 2R 2%
BREFE. HITHRERY, . AHie
ZE A2 3 ] LU E R R R B R R 1 KSEE.
BRSO I, R R R SRR A R R R AR
YIZRHG N5 e 37K i AR s B

BEAEXN SRR T R EE AR T,
A DA BE O IE T A 234, HE N RE = T FE,
BCERE . IR, RIS R IR, R, Tk
Bk 2 KRR, SRR S5EIEE KUK
i——WDIER R YN, EXT AR 602 1
g e B WA ORI, UL RE I 5 R R K
FRAENVMEA B R N, HSRRKF5EE
WUR & RIEAHSG, F BN NG S R R K] fE
SV E B ST TS0 7. Park SRS 1534 4%
JEE L NFEHEAT I A R, UV RE B LS 5
BRI EARNIE B3 B %, HLogistic[nl
HBA IR, ERIEFER . BMILL JE S R
. OBHADRELERFRENRE, MESRERK
S5 ILRE B AT AL IEAR DG . ZhaoZE %t F
AL B AT A o i AR 2] TAE R, §
REEWDRE 2L IEM . AlsaawiZEP B 7
R, BTRAAZELE NP G SERKTS

WD RE R IEASG, HE5FERILR. ik, H3hY
W 72 LA 2H 55 B8 25 T s R B i 1 /D BRI T
SV E A S R R T WO R R LA 2 4 5
W, SR, SRR R SR A N R R
A7 Ji PRl % s ot HE L /0 BRFH B s 40 UL B 2/ 4 9
b7 2163%, T E SRR IGTT S 4 /N R A
UL B B/ A R LB R R PR B I TR
AFEW AL, — TS 2 N BRI ST 45 R R,
M35 5 8 2 7K P 5 WL D A O S 50 (F B LR
. B PEREE. BTuiLiEe. W5 ke
P4y 38 70/00 s B L) 2 e f S BE R B Y
SCE AT AR 3 X R 2 SR R R T R S
JUL PRI 20 RS A 2 SCRITEA 7 7. B FO 6 % ik
B IR MBI ZESI RS Z R AL, M
2, HORMZ I NBERSIRT FitR, SREM
WD RE R REY), &85 R 2= KA 1E N 5 i
A LAE T A8 7

2 EREZSNNVENBEXEREER

2.1 EER 528 KR

27U JR 5 (type 2 diabetes mellitus, T2DM)&
HE IR REEER IR A, BRI
HEEARN, BRESTERER, T2DMES L
RN IE R AR RS RIRPT. R b
i 208 s BRI e B PR i R A 2 b
PRI B AP R B fa S R R . RS AP
THOLR, BB RS AR 2B, 200 %) b
ARUHFE S LA BT A 4EFF . ZhangZE ! 7u2 A
MR ESERAKTFRIRAKN, SERE5TE
JiR R B IEARSG, 52 b, R = IKPE
#(homeostasis model assessment for insulin
resistance, HOMA-IR) 2 7155, MostafaZs! I Hff
FWAE T RS R, ESRERETIE M.
2SI E S R . HOMA-IR. b4 8 3 &5
FEHMK . RS RIMPIAITEI T, BBV %
Ey AR 3240, 5200 A 0 A A S LA &
4ERF. Ling"sLieirs:, £EASER T
J& BOINS- 140 3 o BAL 2 & 48m, - H 2 L
VA 30 P AT R B AR R . ARSI Bon, SR
RGN C2C1 24 ity i SIS A AR A, (E = B 2%
R, SR A B0 HEAH I A Pl 3 B R s, TR



KT, 5. GRESMER AR - 397 -

By F0T il 5 5 A0 B 3 G AR AR A, g — 2Pt
B, JRE RS ARG E R, M
SO ZH M M AR AN B R, SRS R R e S
57 o SRR AR I 20T B4 A R B ) i
U geAh, R EAEH TS R AR T
e 20 L AME 5 AH JCIR 1/2 (extracellular  signal-
related kinase 1/2, ERKI1/2)B§MR{t <., CAERK1/
2 IRAAE R & =i Y E L 22 e A, R FIK %
o P2 B IR v Ao N < 56 2 B xot B ZHLAE A /G T B 2=
B &M T RERKI 2B AL, 45 RER, RS
R E KA B S =W A S N R ERK L/
2RI NN ., HSRIGH e BIE N, R,
K FIAERETR (palmitic acid, PA)i S S0 2H W X6 HE
2 G O R B AR PUIA BT, 45 R R 5 A A
o, SEIRAHERKI 2B R s, X&
By, SREFICAIGINESAREN, BEARZREE
PRI B SN, T2DMEH HLDIE
ZH 5 AR UL/ i 4 1 103 25 3 KT B R PR AR
B PR R LA E B R . AR,
T2DM &35 A L/ 21 1385 55 2 3 /K B RAK T F
WIASSEAR,  EAKE LA 77 5 R o 3R 15 490 i3k —
W, S REIR, IS R R KCEBE LR ™
EHFEF P T, Logistic[RlH4r#T45 B EoR,
L7 & B &R /KT AT2DM & F WL AE i 45 37 4 4]
FP X HRIR B R 3 WL RE 1 2 e BV 5 R AR
LIRS
22 BEERS5ERGM

H R EAME S RER REV] . W& BN
R BRI R R, BT 28 MR
FAALE, T HAEMABAER, WERNKXRE
L AL PR AN TR AR B RS SR AR I . WLER
Pt T SO i BB ASGE B K AR KRR, TR R
o R P R R A UL AR S 1 2 46 R0 1) R
SEY AR

SRESHRGMKAEY . LinZE W7 &5
N, M AL G S R R K 5BMD £ IEAH
K, SIEEX ML, W5 E 3 4 01 35 13
GRERKVEERIK. ZhouZsP HHT KR ZE A
ERER, BREREETSREERKFET
R, MHCMERE TS R, MiE S R R KF5 B H 0
MIEMEBMD 2 IEAHR; WAHSHERER, A2

JERIA LG T LS 5% SR RKFEA,
KWMESERSEMABE LML, RUUMES
R RAE N Fsifs i 7S s i ¥ 1
71, MorganZE " IE KRR B 7L H, X UIBR IR
HF) K (ovariectomized rats, OVX)%A T & ERiA
J7hE, FTLABT IR R Z S B R, K
POV KRMIER &, TR WIEmER
Wil P A TR R 1 1ok R Bl 25 B & IS AR WA
VIR T, WS R R AT R A G T )
Fik. XRWPST R ZIGIT 0T UAE AE 0B 5
PRITEE S . AR TSR RS 55 MM
ATREMLE, SRR, DMREFEsEEdH
HSRREARBKVFEOSS AT RIEN, %4
FAMNRERENSERE, DREHALH
T RSB i Bl s ot e 2 BE SELBE N ) R A  a AE 7E
iR EIR, 5 R IEEE Wnt/B-catenin, ERK
R E T E . FIHINF-kB/RANKLE (5 5 i
EEY . ERAE IR AR A, WS R RA
SR AU AR E T, 2 2 i o AR Y
$ENCY I A 2 AT R 15 R R N 7 T
FAMK. 5 RE P NRE R KRS S A
K.
23 BERESRMEGEIE

R 2% & 1iE (metabolic  syndrome, MS)/&+EN
JERE 73k BE HERR L IR T v s 7S IR T v A
7K S B — PR AU 5 5 o MS 5 L/ AE 2 (1]
KEEY . XuE W5 &I, MS5HU/DAE & 1EAH
K, MMeBRESIL 2 ZZERE W, H15
HMS & ILAAE B3 (P S TN A 7. B AT 9L K
B, HARHLH a5 MS A AELE 28 1M R R
oy EARNB, RS ERIRDU. LRk D REFERS |
B 5 S BV A AR = 5 oY

ZW R SR, SERSRMLGEIEKRE
Y] Huerta-DelgadoZP Y% LB AT R R, HIE
AT AR LG, MSHL L E B G 5 R 2 KB 2
N, HERER/KFS5BMI. [EEAH M =EKF
TENHIMSHR S R AR . YanZ:D 0] [ A MS A
FEHEATIG i, MSHEE 3 N IILE S B &K
PR R R, WREER KM RS, MES R
FKF B3N 5 FPGARIMS 595 K F6: B AR AH 56
Testai % F M BT S IR & 2L 6/ BRMS 18



- 398 - CHEATRIALEEY 2023454334531 (537

B UNRARE . TR I A2 % SR R T TNF AR
IL-68 % TR, HIEm 17 iES B R/KY, #ridt
— 35 T 1 AR A VT AR 25 B AR AR B AR
AR B R R SGE RERMN . F TR
B Wi R e R IEVE R o BRAL, S SEIR RS,
1E = BRI @ SIMS N R RYGTT B, B s v b
B A ot WA AL R L i KT B B KR
FEH B R AR, DIPAKE B C2C12UL58 Al s fig
& (high-fat diet, HFD)MEFERI/N RN TN 4,
RIS R 2 KT T v ] B 98/ i 44 A o
& ol N e 17 A ¢ ] R
UGAFSE, &5 R 2Bt PISK- At B i 12 2ok A e
FURRAR, & AT S 28Rk (i 7 A AR B R 110
FIEFINF-kB. CREBFERKGE % 1 4%, 3k
5 A5 B 41 B e T AR AR o AR, DL BRI
PN, B R R N RE AR IR T IE R AAR S AR 1 0 1
LA, SEFEXMNIEMARRE W, S5
R AR R S PR HEE

3 BERZENVERRMERIE
3.1 ZhifK

AR RV R I R B L . AR,
AR e AR A A BN ) 5 A € 2 B G M vh 5 0L
AREFRII R RN, BB FER MK, 2k
P I D RE B £ & R, A ATPRE kS -
FAL BRI R BEAG. 15 PR ROS A it 2 1Y
T BUE % LA MW A R LE N 22 PR A 40 F
reE A, w7 LR A i G AR A A B IL D)
e, Z5NVMRER KL .

AT R, MERE M <32 AR a(estrogen-
related receptor o, ERRo)FIHZ I A ¥ 1(nuclear
respiratory factor 1, NRF1) & HAH SR FPGC-10
TENLA R IR BOEPE RS, 5 B2 ni ik & sy
EPEZ A, BARE B A G LA g T A2
P, 4 A KT LA . XL
E B R AENEI 2 — o RAMFFR RN, HEHASE
RCBHC2CI2VE, WL BIRF € 2okl i ¢ R 1
PGC-lo. ZRKifA# %K ¥ A(mitochondrial
transcription factor A, TFAM)FINRFI1 [ iA 34
m, e T &hASEMEAR, UG8 T E B
LERL ARSI, R T B A A R

KRR, 5 R E AT AR I B AR A A QG 1 i3
T 505 UL
32 IERME R SKE

WA A G N B A o 2 4 D e R E
BEWUIE R A s DR 21 o LI 40 e (AR Dy T B2 4
J1)RERELENLIA BT« 32 Bl B S IO A O R AT AR
NRUVARRE, J5 IR RS T UL 4, (R A
WU A RE R, S f B, SRR A Ak
W FL AW 5 0 2% FE 2K A (mammalian  target of
rapamycin, mTOR). ERKI1/2§E4, HIFEE A 5
G, AEE R E TN B UL P BT R n A
LA e . A B30 R, 5 R 4 A
b, SRFRMIHC2CI2UE A f ik WL 5 R
Sox8FMheyLF&iA i/, 1E M L5 K145 & 2R ik
[ (haptoglobin). IL-6RiAME N, HERERT WA
NS ZH s UL A0 e B e R R B R, UL
ERERN, BUAEAS UK, B
SRR A e E B UL 4H PRI T . RN, X PR
B2 G R H/N B B R BEAT B b, KN
B R R AL A o0 R AH PR R4 B L,
Gb, SREFRIET A FARE L TR . B
LA e DL ERE TR g RO, SRR
ez 5 T ERILEAEESUAEKR.

FOXO03:2& HFOXO33 H 4t i) NRE A,
FoxO3 W I A0 S0 e 3 M S B (032 3R T H6 1 A\L
ZY5H M- 1(Atrogin- 1) FUL AR 5 EFR 8 A -1
(muscle ring-finger protein-1, MuRF-1)3RiAHE TN,
FEE A FUK MRS R, a4
FUR . ARSI S0 WA [F) - TS b L B
& IE LIS R i 5 2 AR AR K PR 5~ 1 (insulin-
like growth factor-1, IGF-1)/KFAR{LI M, 4550
BN H KA T IANLE BARIR > . IGF-18] &~
e, MRS ERTFIMAMIE B2, IGF-1
A RS AKIERK 2B 1 5 5 R R &
FIR AL N, &5 R 2RI b ZE KA 4k B 20 1)
IV B4R MIGF-1 3 500 B4 A I I AR,
NCY LY SEIDOE - S S VOl INAE: R E R
o MRHUBIRE AR, &R 3T ] s i 28
KA S HK) Atrogin- 1 FIMuRF-1 ()5 38 in, 414
FoxO3MBERR AL, [R]INy mI A5 1 1 2 13 e At 1 B8 2
il R T P T e, DA T S UL i 3 4 D>



KT, 5. GRESMER AR - 399 -

AN, BT LN R B S S N E g B AR
AR, @RER, 5REET A BB
2SI NN O = M = o 3| 12 s i
R ok 2 AT FE 4R, 5 R 3 nl JE i 4 i)
FoxO37G EZ ML ZE 48, (R H#IGF-14 3 1 AktAl
ERK 1251k, $EIUVE B R &R, X &R
PR AEH .
3.3 ARG

TR Z R, WA KA 2= 5 WL RE
REPES PUERKME R 2L AE KN PR
55K A (transforming  growth factor-B, TGF-P)f—
0, FEAFHIRRE, HESZEHEN, 2
JL IR &2 1) S R T R . B FEAE S, HE A g A AL
A K] 2R (Misen) F25 DR (190 L T 0 2 1 /0N SR PR o o
TEIEIN, 0 4h T S VLA AR A 2R R A R )
/N BV PR o 2 e ot R AL B 5 R BT LA KA
]l S e S O R - Smad2 . Smad3, 1
IGF-1/Akt/mTOR&E %, TIHHE#HILEDRA
B SEIRES . GV RY, Mstmik
DR G5k = /N BB B C IR DT R E0 AU AR L LI B &
LR P ) 55 R 3R 3R A S B 3 ™. HLI BT TR
AN, Mstn2E PR R R 0 BROAT R O I 0 AMPK-
PGClo-FndcSBEE NS B2/, SERAHER
LGB Mstn 26 7K B sk /B0 45 7 55 R R A H
C2C12 L% Al #3E AKtFIERK , @ iFIGF-1/Akt/
mTORIEH FR(E54& 5, (20 VLA 4 f 5 4 BE
K, BEFEHMstn LG 5 1E Y.
4 RE

Hl, SREECABIA NSRRI B
BikA AR SR B AEZ VI OG5 E BB R
oY), AL TR KR T RE . O R
E AT (19si = 3 IR e = R/ ANRE Il DN S E =319
oA K MG R FEES 5NN R A K
J&. M TN, &R FEAA] LR AN E
() A= ) L 37 5 TR R 7, 3 S LA YA T B it
THTIE T HE AL 5 R BN W B K 1) TR A7 i A
ZEND, PUDERRATR T ez B, A
O 3 AT S — B R A L

2 % Xk

[1] Petermann-Rocha F, Balntzi V, Gray SR, et al. Global

(2]

(3]

(4]

(7]

(8]

(91

[10]

(1]

[12]

[13]

prevalence of sarcopenia and severe sarcopenia: a
systematic review and meta-analysis. J Cachexia
Sarcopenia Muscle, 2022, 13(1): 86-99

Xue Y, Hu S, Chen C, et al. Myokine irisin promotes
osteogenesis by activating BMP/SMAD signaling via aV
integrin and regulates bone mass in mice. Int J Biol Sci,
2022, 18(2): 572-584

Bilek F, Cetisli-Korkmaz N, Ercan Z, et al. Aerobic
exercise increases irisin serum levels and improves
depression and fatigue in patients with relapsing remitting
multiple sclerosis: a randomized controlled trial. Multiple
Sclerosis Relat Disord, 2022, 61: 103742

Colpitts BH, Rioux BV, Eadie AL, et al. Irisin response to
acute moderate intensity exercise and high intensity
interval training in youth of different obesity statuses: a
randomized crossover trial. Physiol Rep, 2022, 10(4):
el5198

McCormick JJ, King KE, Notley SR, et al. Exercise in the
heat induces similar elevations in serum irisin in young
and older men despite lower resting irisin concentrations
in older adults. J Thermal Biol, 2022, 104: 103189
Oflazoglu U, Caglar S, Ylmaz HE, et al. The relationship
between sarcopenia detected in newly diagnosed color-
ectal cancer patients and FGF21, irisin and CRP levels.
Eur Geriatr Med, 2022, 13(4): 795-803

Park HS, Kim HC, Zhang D, et al. The novel myokine
irisin: clinical implications and potential role as a
biomarker for sarcopenia in postmenopausal women.
Endocrine, 2019, 64(2): 341-348

Zhao M, Zhou X, Yuan C, et al. Association between
serum irisin concentrations and sarcopenia in patients with
liver cirrhosis: a cross-sectional study. Sci Rep, 2020,
10(1): 16093

Alsaawi TA, Aldisi D, Abulmeaty MMA, et al. Screening
for sarcopenia among elderly arab females: influence of
body composition, lifestyle, irisin, and vitamin D.
Nutrients, 2022, 14(9): 1855

Colaianni G, Mongelli T, Cuscito C, et al. Irisin prevents
and restores bone loss and muscle atrophy in hind-limb
suspended mice. Sci Rep, 2017, 7(1): 2811

Bacek JY, Jang 1Y, Jung HW, et al. Serum irisin level is
independent of sarcopenia and related muscle parameters
in older adults. Exp Gerontol, 2022, 162: 111744

Sakai Y, Wakao N, Matsui H, et al. Surgical results in
older patients with lumbar spinal stenosis according to gait
speed in relation to the diagnosis for sarcopenia. J Orthop
Surg (Hong Kong), 2020, 28(2): 230949902091842
Kim KS, Park KS, Kim MJ, et al. Type 2 diabetes is
associated with low muscle mass in older adults.
Geriatrics Gerontol Int, 2014, 14: 115-121


https://doi.org/10.1002/jcsm.12783
https://doi.org/10.1002/jcsm.12783
https://doi.org/10.7150/ijbs.63505
https://doi.org/10.1016/j.msard.2022.103742
https://doi.org/10.1016/j.msard.2022.103742
https://doi.org/10.14814/phy2.15198
https://doi.org/10.1016/j.jtherbio.2022.103189
https://doi.org/10.1007/s41999-022-00635-3
https://doi.org/10.1007/s12020-018-1814-y
https://doi.org/10.1038/s41598-020-73176-z
https://doi.org/10.3390/nu14091855
https://doi.org/10.1038/s41598-017-02557-8
https://doi.org/10.1016/j.exger.2022.111744
https://doi.org/10.1177/2309499020918422
https://doi.org/10.1177/2309499020918422
https://doi.org/10.1111/ggi.12189

- 400 -

CHEATRIALEEY 2023454334531

[14]

[13]

[16]

[17]

[22]

(23]

(24]

[26]

(27]

Feng L, Gao Q, Hu K, et al. Prevalence and risk factors of
sarcopenia in patients with diabetes: a meta-analysis. J
Clin Endocrinol Metab, 2022, 107(5): 1470-1483

Zhang R, Fu T, Zhao X, et al. Association of circulating
irisin levels with adiposity and glucose metabolic profiles
in a middle-aged Chinese population: a cross-sectional
study. Diabetes Metab Syndr Obes, 2020, 13: 4105-4112
Mostafa TM, El-Gharbawy NM, Werida RH. Circulating
IRAPe, irisin, and I1L-34 in relation to insulin resistance in
patients with type 2 diabetes. Clin Ther, 2021, 43(7):
€230-e240

Liu C, Zhou J, Xu Y, et al. Irisin ameliorates oxidative
stress-induced injury in pancreatic beta-cells by inhibiting
txnip and inducing Stat3-Trx2 pathway activation. Oxid
Med Cell Longev, 2022, 2022: 4674215

Yano N, Zhang L, Wei D, et al. Irisin counteracts high
glucose and fatty acid-induced cytotoxicity by preserving
the AMPK-insulin receptor signaling axis in C2Cl12
myoblasts. Am J Physiol Endocrinol Metab, 2020,
318(5): E791-E805

Kjebsted R, Hingst JR, Fentz J, et al. AMPK in skeletal
muscle function and metabolism. FASEB J, 2018, 32(4):
1741-1777

X2, EFe, X, &, ML 55 30 2 20 b AL/
AE VAL UL S B AR B BRI A A, 2021,
14(6): 607-614

Ai Y, Xu R, Liu L. The prevalence and risk factors of
sarcopenia in patients with type 2 diabetes mellitus: a
systematic review and meta-analysis. Diabetol Metab
Syndr, 2021, 13(1): 93

R385, B8, HEUR. MK SR R KPR 200 R
BHEEIFNDER R, R EEZ, 2021, 16(7): 1043-
1047

EAR, ABEEE, IAINGR, 5. 2200 PR R B B
SNUMERARE. hEB 2 S ERMARE, 2022,
21(1): 11-14

Yoshimura N, Muraki S, Oka H, et al. Is osteoporosis a
predictor for future sarcopenia or vice versa? Four-year
observations between the second and third ROAD study
surveys. Osteoporos Int, 2017, 28(1): 189-199

Kirk B, Miller S, Zanker J, et al. A clinical guide to the
pathophysiology, diagnosis and treatment of osteosarco-
penia. Maturitas, 2020, 140: 27-33

Liu K, Jing P, Liu Z, et al. Serum levels of irisin in
postmenopausal women with osteoporotic hip fractures.
Cytokine, 2021, 148: 155708

Zhou K, Qiao X, Cai Y, et al. Lower circulating irisin in
middle-aged and older adults with osteoporosis: a
systematic review and meta-analysis. Menopause, 2019,
26(11): 1302-1310

(28]

(29]

(30]

(31]

(32]

[33]

(34]

[33]

(36]

(37]

[38]

[39]

[40]

[41]

Morgan EN, Alsharidah AS, Mousa AM, et al. Irisin has a
protective role against osteoporosis in ovariectomized rats.
Biomed Res Int, 2021, 2021: 5570229

Zhang J, Valverde P, Zhu X, et al. Exercise-induced irisin
in bone and systemic irisin administration reveal new
regulatory mechanisms of bone metabolism. Bone Res,
2017, 5(1): 16056

geoEE, HAER. SRERSHEIRMLE. hHeE R
FED P&, 2021, 14(6): 688-694

Kim H, Wrann CD, Jedrychowski M, et al. Irisin mediates
effects on bone and fat via aV integrin receptors. Cell,
2019, 178(2): 507-508

Xu LB, Zhang HH, Shi MM, et al. Metabolic syndrome-
related sarcopenia is associated with worse prognosis in
patients with gastric cancer: a prospective study. Eur J
Surg Oncol, 2020, 46(12): 2262-2269

Fahed G, Aoun L, Bou Zerdan M, et al. Metabolic
syndrome: updates on pathophysiology and management
in 2021. Int J Mol Sci, 2022, 23(2): 786
Huerta-Delgado AS, Roffe-Vazquez DN, Gonzalez-Gil
AM, et al. Serum irisin levels, endothelial dysfunction,
and Inflammation in pediatric patients with type 2 diabetes
mellitus and metabolic syndrome. J Diabetes Res, 2020,
2020: 1-16

Yan B, Shi X, Zhang H, et al. Association of serum irisin
with metabolic syndrome in obese Chinese adults. PLoS
ONE, 2014, 9(4): 94235

Testai L, De Leo M, Flori L, et al. Contribution of irisin
pathway in protective effects of mandarin juice ( Citrus
reticulata Blanco) on metabolic syndrome in rats fed with
high fat diet. PhytoTher Res, 2021, 35(8): 4324-4333
Medhat D, El-Bana MA, El-Daly SM, et al. Influence of
irisin on diet-induced metabolic syndrome in experimental
rat model. J] Complement Integr Med, 2021, 18(2): 347-
354

Gomarasca M, Banfi G, Lombardi G. Myokines: the
endocrine coupling of skeletal muscle and bone. Adv Clin
Chem, 2020, 94: 155-218

Vliora M, Grillo E, Corsini M, et al. Irisin regulates
thermogenesis and lipolysis in 3T3-L1 adipocytes.
Biochim Biophys Acta, 2022, 1866(4): 130085
Migliavacca E, Tay SKH, Patel HP, et al. Mitochondrial
oxidative capacity and NAD" biosynthesis are reduced in
human sarcopenia across ethnicities. Nat Commun, 2019,
10(1): 5808

Gonzalez-Freire M, Scalzo P, D'Agostino J, et al. Skeletal
muscle ex vivo mitochondrial respiration parallels decline
in vivo oxidative capacity, cardiorespiratory fitness, and
muscle strength: the baltimore longitudinal study of aging.
Aging Cell, 2018, 17(2): e12725


https://doi.org/10.1210/clinem/dgab884
https://doi.org/10.1210/clinem/dgab884
https://doi.org/10.2147/DMSO.S275878
https://doi.org/10.1016/j.clinthera.2021.05.003
https://doi.org/10.1152/ajpendo.00219.2019
https://doi.org/10.1096/fj.201700442R
https://doi.org/10.1186/s13098-021-00707-7
https://doi.org/10.1186/s13098-021-00707-7
https://doi.org/10.1007/s00198-016-3823-0
https://doi.org/10.1016/j.maturitas.2020.05.012
https://doi.org/10.1016/j.cyto.2021.155708
https://doi.org/10.1097/GME.0000000000001388
https://doi.org/10.1038/boneres.2016.56
https://doi.org/10.1016/j.cell.2019.06.028
https://doi.org/10.1016/j.ejso.2020.07.032
https://doi.org/10.1016/j.ejso.2020.07.032
https://doi.org/10.3390/ijms23020786
https://doi.org/10.1155/2020/1949415
https://doi.org/10.1371/journal.pone.0094235
https://doi.org/10.1371/journal.pone.0094235
https://doi.org/10.1002/ptr.7128
https://doi.org/10.1515/jcim-2020-0030
https://doi.org/10.1016/j.bbagen.2022.130085
https://doi.org/10.1038/s41467-019-13694-1
https://doi.org/10.1111/acel.12725

KK, & GRER SN

- 401 -

[42]

[43]

Vaughan RA, Gannon NP, Mermier CM, et al. Irisin, a
unique non-inflammatory myokine in stimulating skeletal
muscle metabolism. J Physiol Biochem, 2015, 71(4):
679-689

Reza MM, Subramaniyam N, Sim CM, et al. Irisin is a
pro-myogenic factor that induces skeletal muscle hyper-
trophy and rescues denervation-induced atrophy. Nat
Commun, 2017, 8(1): 1104

Chang JS, Kong ID. Irisin prevents dexamethasone-
induced atrophy in C2C12 myotubes. Pflugers Arch Eur
J Physiol, 2020, 472(4): 495-502

Ryan AS, Li G. Skeletal muscle myostatin gene expres-
sion and sarcopenia in overweight and obese middle-aged
and older adults. JCSM Clin Rep, 2021, 6(4): 137-142
Becker C, Lord SR, Studenski SA, et al. Myostatin
antibody (LY2495655) in older weak fallers: a proof-of-
concept, randomised, phase 2 trial. Lancet Diabetes
Endocrinol, 2015, 3(12): 948-957

[47]

(48]

[49]

[50]

[51]

Zimmers TA, Davies MV, Koniaris LG, et al. Induction of
cachexia in mice by systemically administered myostatin.
Science, 2002, 296(5572): 1486-1488

Larsson L, Degens H, Li M, et al. Sarcopenia: aging-
related loss of muscle mass and function. Physiol Rev,
2019, 99(1): 427-511

Shan T, Liang X, Bi P, et al. Myostatin knockout drives
browning of white adipose tissue through activating the
AMPK-PGCla-Fndc5 pathway in muscle. FASEB J,
2013, 27(5): 1981-1989

Huh JY, Dincer F, Mesfum E, et al. Irisin stimulates
muscle growth-related genes and regulates adipocyte
differentiation and metabolism in humans. Int J Obes,
2014, 38(12): 1538-1544

Zeng Z, Liang J, Wu L, et al. Exercise-induced autophagy
suppresses sarcopenia through Akt/mTOR and Akt/
FoxO3a signal pathways and AMPK-mediated mitochon-
drial quality control. Front Physiol, 2020, 11: 583478


https://doi.org/10.1007/s13105-015-0433-9
https://doi.org/10.1038/s41467-017-01131-0
https://doi.org/10.1038/s41467-017-01131-0
https://doi.org/10.1007/s00424-020-02367-4
https://doi.org/10.1007/s00424-020-02367-4
https://doi.org/10.1002/crt2.43
https://doi.org/10.1016/S2213-8587(15)00298-3
https://doi.org/10.1016/S2213-8587(15)00298-3
https://doi.org/10.1126/science.1069525
https://doi.org/10.1152/physrev.00061.2017
https://doi.org/10.1096/fj.12-225755
https://doi.org/10.1038/ijo.2014.42
https://doi.org/10.3389/fphys.2020.583478

	鸢尾素与肌少症的相关性
	鸢尾素与肌少症的关系 关系
	鸢尾素与肌少症的相关危险因素 因素
	鸢尾素与2型糖尿病 型糖尿病
	鸢尾素与骨质疏松 骨质疏松
	鸢尾素与代谢综合征 谢综合征

	鸢尾素在肌少症中的作用机制 机制
	线粒体  线粒体
	肌蛋白的合成与水解  与水解 
	肌生长抑制素 长抑制素

	展望 展望


