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The role of myokine Irisin on bone metabolism

Jin-Wook Lee*, Chan-Yang Kim"*

Abstract

Several studies have recently demonstrated that skeletal muscle is an endocrine organ releasing
and expressing myokines acting in an endocrine or paracrine manner. Irisin is a hormene-like
myokine induced after physical exercise by muscle fibers. It was primarily recognized as a molecule
able to advance the “browning response” in white adipose tissue, however, it has been recetly
identified that irisin also has a fundamental role in the control of bone mass. We study evidence for
its possible skeletal effects, including the fundamental role that irisin is involved in the control of
bone mass, with beneficial effects on geometry and cortical mineral density. As loss of muscle mass
and bone density occurs with immobility, metabolic disease and aging, future studies researching the
efficacy of irisin in reversing muscle wasting and restoring bone would be important to proving irisin
as a molecule that combines helpful effects for treating muscular atrophy and osteoporosis in elderly
people.
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[. Introduction

TrhgS(osteoporosis) & F& # AL 540w B3 AEISITRE o (mechano - transduction theoty) & W
& 2R s ATNE T2E T Zlel o) 1A ZGAtolo] wj$- T3 et auE A & 4 glrk
D97 2 AATS At e A 24S doje A 2Ry oER olEwtews a3t woke WAS st
ol [1], TFHAQ AAEEo] wsfol FHE 2paZF AW F glon SAZ] WRHT|HoRA = 24 I
(sarcopenia) ¥ Fthe% 5 = A% Adsker o3 o & FE vkl A BHlE S8 1 s E Jlew
& 2,31 Barskar QIoH10,111.

ME 2 5E 9 FERsl o) wAsks VA P 2 AePAT-Eo] oshd F/ A4S osteocalcin, IGF-1,
2 wjol] Qg ARz ofa) S wh=v] FUEe} &) Prostaglandidn E2, FGF-23%°] 44 b&%% L}E}%P_i’ﬁ =
Ak Atole] oo A S Wl Ae4], HUx A5s ATl GFE vAE Ao® RuHE[12] Z5elA E]
o] -4 o] W] $AlE B} F Aol k= A77H5] o] HE L6, [L-8, [L-159F & QIEF710] ﬂ HHow gFe
o e FHES AwAE vk H 2|51 ofe]e) Al(irisin) & vl ©ARIEE A A 0 o

o83 W et e A Aeaswn o FFL o Leld ArH15,14,15).

g QAo AEE SR ZAYEH 2 YEHAEE 5 lo] 71l (myokine) 2 ZHEHAl THoA HEuHo] F

& M=z 4ea4s Jepite,7]. wel 74 $evjgtus o AWz, 1 #AF, W Gl 9g¢E Fu[16] 1L-6,
3= 24 Z(osteocyte)= o3k 7|AA A}=o] W= 4 FGF21, myostain®} 22 mlo] 9.710lo] Ap7kEn| e} A&
X7 Bl gt A A ZolAE(osteoblast) 9t - H WHOE e} 55 Adsh= WEND 9 sk AL
A FE(osteoclast) & §E5H= 322 Bnat}[8,9]. olgdt = Husta QQuH17-20]. o|E% 2537} we] A F2E
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[I. Preliminaries

1. The Myokine Irisin

ofolg|ale g L5 U= AN cAE £
HjE= vele7l]l 32202 PGC-1af] HEL_% FE 5
AMPK 23} 2 FNDC5 AAHe f&sto] ok & olozjal

& Brlgs)
g0z QY BATY $EL &
o

3l

5217 (motor neuron)<

Ho

Calcineurin e
CaMKs(calcium/calmodulin-dependent protein kinases)&

12813, CREB, NFAT, MEF2C 2 MEF2DE ¥ of2
AN ZANA e} Bz BAdslelxte] oAslElE wsa 7t}
<Fig. 1>[22]. o)1= PGC-1a2] AAA =718 $xshy 3

# $ES A T H9 A4 PGC-1ae] 74 F=8) A
G705 ofele)ale] BulHEThaL R s IrH23]
PGC-lat B2, 44 AMzs 2 443 2e ez
ok BRa oA Fu wdse] AR A A3}
vEZEel LGS AFslel AU P Fad
ARG 2AsEvKFg 1>(24], o9k Be 2L
nhgo ojolelalo] Q&) GEy L ATHE gt
3 O ) WS AT WA AT e e vk
& %7 @ vEzsdee] WE ok d94H

(angiogenesis), v+3+ ®3Hmuscle fiber-type switching)<
EA o7 3= UCP-1(uncoupling protein-1) #3&lo] w}& o
T dyA] Anjel SR P FE et W
3]aL ¢JvH[13]. Vaughan et al.[25]9] AA7to 9J&}H r-o}o]

A FHollA 24/\]7}50} A7 g+ A3 PGC-1a, NRF1 ¥

TFAM®] 23S FolstA S7HA mEZEetot dhakat A4

]

ol
ox o\
SE,

N
)
L

Fom, Zhang et al.[26]9] 7 FES r-o}o]]
1 v]gk el Al 3500pg/kg Z—Zrﬂ

whol Zbmslel UCP-19 o4
32 3ol TN EAES ¥
ofolg)ile] olejgt 9L A2 W O(TZDM)JJr 2L )
g O A oigk AEARA AAE] S & ¢

Brooe b
2 Mo =
=
2L

rL OlN
mﬂ'
el
38
_n

D
uy

Prolonged Exercise

IriSin s

Exercise
1 proteasome TCOQ+
/C <—j @l
TC02+ P o

AMPK risin
A @ '
calcineurin/CaMKs @‘@ §

1
@ FND'CS

®
CREB, NFAT, MEF2C, MEF2D

Fig. 1. Mechanism for synthesis and secretion of irisin[24].

2. Irisin and the Bone
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Fig. 2. The myokine lIrisin, produced by skeletal
muscle and released in to the circulation during
physical activity, stimulates new bone formation[33].

3. Analysis of Preceding Studies on irisin and
bone metabolism
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4. Irisin and the Muscle
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5. Irisin Regulate the Bone—Muscle-iBAT
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Table.1. Analysis of Preceding Studies on irisin and bone metabolism

First auther (year) Subjects Interventions Outcomes
L . . . Mice treated with recombinant irisin improv
Colainni et al (2015) ) ) mice treated with vehicle - e treated reco bina ns proves
Animal(mice) . ] . . bone mass, geometric, biomechanical properties
[15] mice treated with recombinant irisin . . .
compared to mice treated with vehicle
[J lIrisin treated to musculoskeletal unloading
Animal improves cortical and travecular bone mineral
Colainni et al (2017) ) ) Irisin treated to musculoskeletal density and bone volume
(hind-limb suspended X ) ) )
[27] mice) unloading [J Reduction of sclerostin and increase of
osteoprotegerin
[J Preservation of muscle mass, fiber size
Klangjareonchai et al Human Correlation analysis between irisin [ Negative correlation
(2014) [35] (Adult men) and sclerostin 9
Human
Palermo et al (2015) | (post-menopausal women | Correlation analysis between irisin | [J An inverse correlation between irisin levels and
[34] & previous osteoporotic and vertebral fragility fracture vertebral fragility fractures
fractures)
Singhal et al (2014) Human Correlation analysis between irisin | [J Positive correlation between irisin and bone
[31] (athletes vs non—athletes) and bone mineral density mineral density
Colainni et al (2017) Human Correlation analysis between irisin | [J Positive correlation between irisin and bone
[32] (athletes) and bone mineral density mineral density
. Resistance exerci . . . L
Tsuchiya et al (2015) esistance exe .Se [J Resistance exercise resulted in significantly
Human endurance exercise o
[36] ) ) greater irisin responses
resistance and endurance exercise
Tsuchi t al (2014 high—intensity exerci - . ) ) )
suchiya et al ( ) Human ¥ . N S v exe .se [J Irisin level react to high—intensity exercise
[37] low-intensity exercise
Anastasilakis et al Human Correlation analysis between irisin | [J Circulating irisin levels were associated with
(2014) [30] (postmenopausal women) and bone mineral density previous osteoporotic fracture
Soininen et al (2018) Human Correlation analysis between irisin | [J Positive correlation between irisin and bone
[38] (children age 6-8) and bone mineral density mineral density
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Fig. 3. iBAT on Bone[38]

[1l. Conclusions
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