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WE  BEEVEICHIRERER (adiponectin, ADPN) JE—FIRIGIA T, T LI BEB ¢ ULAOE 505 B RS bl . (HJ2 It
FERY, HHIUFERESE 7 ADPN f 288 F . 1bAh, ADPNTEFHNUH AR DL BRI, B 7EBr B LR A7
LORLRTNRE . Rt R FRARYT . PETHULP AR NSRS | A EJLPA P A S R R A A AR . 1B R LR L
H AL ADPN KKK, HHEERISTF S NI, #R% ADPN e B LT 19 A= M~ DR LA B iz sha 45 % L ADPN

FIRMHUIHCR AT AR T MU S B A R

X$EiE ADPN, ‘H#L, B8l
hE4SES R392.1, R723.14, R587.1

HARIRECZE (adiponectin, ADPN) H#I#{iA
FIERRIWTE T, R AR Z RS R T IR
FHEBITEN R ZR AU RN, AR
WA, 45 8 LBE BE 7 i ADPN 3 X ADPN f{
&, 3R] ADPN 1] B85 H 5 WL A= 4 2= T RE
YIS, IR T ADPN 558 LI E i oE 2
RAET ADPN A LU 5% LG IR A8, 5 B
WU > BEE WS A, WEE %] ADPN ib A]
O UL R Y 1 ) A AR R T R T
B R S Z AT (insulin resistance, IR) ¢ %100 #
T LA e 2 FES R 5 R AR R AL PR R A A e
(1) s, B NIEESZ 2 SRt 2 50 iz 3
s, H5E3ICREY ., X ADPN7E
BT E R Re TP PR ALy EEE, (HR
ANRE RN BE Y32 Bl LT A E- 8% WL ADPN Y
FEAEFI M AN . R, 4SSO ADPN A5 H- 8% AL
(LR )2 D R A RGs slool B 8% L ADPN A 45 55 7
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Fig.1 Novel functions and mechanisms of adiponectin in skeletal muscle
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1.1 KT YERR

HFLEYa B WIE 2R 3 . IBRER 1 s
(myosin heavy chain, MyHC) 17 TIA% TIx %Y,
B AL, THIFIIA BURSE AT NIET4E, S AHRZ
RIAR, HA R ARG AR ge i iy
lx. 1IBAUE MR A RILET 2, S AR NI
HADEAM e E LA # fEaeae 1 7
Maldonado &5 '"*' W2 21| BR il Tk & J5 ‘B #% WL ADPN
BEEAFRIBT R, LIS BE A 1) R AL B AR
X 7R ADPN 1] fig 5 LEF g R ik e 7 X
A G, ADPNIEM & E L2 IR REEN,
T EZ IR EE L ADPN 31K 1 (adiponectin
receptor 1, AdipoR1) FIFENFAE 1) AdipoR2 "2,
M AdipoR1 KB J5, /N ERAE#NLMYHCI A 73 [
FE A B S 1 0 5 AR 0 Lise ™ i — 20
PRANSZ 2% # AdipoR1 VLBV MYHCI, PR ALE%
1 WUEF HE R 4 X b S AL P R ARG BE G 2
Ry 231 B F la (peroxisome proliferator-
activated receptor y coactivator-la,, PGC-la) Fl %
PR A LT EE U RIA AR, WA G R A o
BRI SRS P SR LT 2 2E U OC MYHCIB
FEANE F3RI5 R, Jiang 55 17 & B0 FHZE M AT

DL 2 BB L. e B LA AL c2C12
40 B bR M2 AL £F 48 MYHCI. MYHCIIA
MYHCIIX, ADPN, #iiJfifig &% /@8 AMP #HiHY
M4 (adenosine 5'-monophosphate (AMP) -
activated protein kinase, AMPK), PGC-la & K I
FEHPKE, DU C2C12 41 AdipoR 1 5 AT LABH T
AMPK ., PGC-la (724t . LAIFEWFIERN], ADPN
LAY AdipoR 1 454 J5 175 S IR s A MR e e 5 11 1
(adaptor protein, phosphotyros ineinteraction, PH
domain and leucine zipper containing 1, APPL1)
I I B1 (liver kinase B1, LKB1) [, 1t4h,
ADPN i 0] DL A 1755 Ca®* PR it o T i 5 125 /45
PR A BB R B PR B (Ca¥/calmodulin
dependent protein kinases p, CaMKsp) ', LKBI
H1 CaMKsB £ A B iR 16 15 % WL H AMPK AT L 9
PGC-la ik ' X Al GEJE ADPN ffi PR ALET 4k 4%
BT 4, EIRA A ERERE T OBLTH

A VR 2H 3 3 2l ) S 0 RN A S 2 A S 6 E S
ADPN A L& 15 B 1L APPL1-UTER {5 B A 15 [ F 2
HHE M 1 (silent mating-type information regulation
2 homolog 1, SIRT1) -PGC-la il f§1EH T2 ki ik
i Ik MOTS-C 2, 1fif MOTS-C fe i #fft i 5 o
LRI LA PR AR L — 8 >, X
#&78 MOTS-C R RS2/ T B A WLET 4R B AZ AR i) 5%
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L AMAERNE, AFE4ISIEH MOTS-C 5
HH WL ADPN kK 2 IRR A B e R, K
It MOTS-C J& EL #2405 B 8% LAY £F 4 25 R A2 L id
JEAEFH T ADPN-PGC-10 i 5 29 JLEF 2 S5 7Y
A5 Ak AT BE & BT ) 7 M . ADPN 43 T i ol
30 ku, 4 MK 5 F )& (low molecular weight,
LMW) . H43F i (medium molecular weight,
MMW) Fl & 43+ i & (high molecular weight,
HMW) WA, Jf HAT FR LA iy BRODR 25 44 3k i 2 Ik
IR i G S5 25 A B 22 SRR 1 T P, B A Y
AU PR 200 6 5306 P 11 200 A 1l T LK )
FI R ERIR B BL-ADPN BRRZ5H)38 (globular domain
of adiponectin, gADPN) ' Lopez-Yus % "' W 5Z
F| C2C12 4 s B A5 A WL ADPN JIF b 89 2 14F 91 H
ADPN 2 Z {4 73 W 2 B A1 A A fE T 8 o X 37
ADPN & &R in T-n] BB J&5Z C2C12 4l s34k i A&
SEATIAT R . C2C12 4t %Ik ADPNJF iR, 5
IRULEF A H, TR LT 4 26 (1 36k i 0 BRI,
X W JILAIM B 23 i ADPN A] fEJ&—Fh R 47
MU, 55 TRIILEF e 3, Dmiis e et bk
WA ik = 5 A WLIA GG . Hbsh, C2C12 4t
FEIFW LMW BG4, XK BRI ge ek 52
& AdipoR1 5 W /N &2 G 1A LU 58 (1) 2% Fil g 45
A, BT B, AdipoR1 & gADPN (1) 55 25 F1 /g
ZAR, 54K ADPN S BUE A1y 0 XAl fE
5 ADPN 5 -5 % UL A6 RE T R >k 1 i DL LMW #11
gADPN g YJ A S $24E TS IRIE, bR sh
i 3 ek A LA 4 i = A G 9 0 B L R Y
g

Zi b, ADPN } AdipoR1 i] B/ H 4R LLT
YR PV S L, SO SRR RE T4
(Y%L & . Balasubramanian ™ 45 ] #9520 AL 3IF
SCAMEYE ADPN A2 R 857 (AdipoRon) X} & 4F
ANERBERARAIL ., JHERZ LA EE H A7 LR 45 27 4 2580 p
o7 LB AR AN B2, KT B PR O 5 S EURL
R RIS & 25T il FH— 55 AdipoRon #1711,
IfH HBEHCT — AR ]S, AR T 2 it
FENNAK B 8] FUR 22 1 B 2, eah, LIAR
ADPN X LT 2 270 (1) e 6 22 R FH L DRURI AR 11 00 )2
TR LI T B, XTAZIARRGER D, Rk LT
gy [N A 2 Rl N P Y A B e L R S
e, [RIE, REPRE T ES e G ST
ADPN Xf LEF 55 40 i VR FHA R AR B Y
Tt 7

1.2 LRk Ihge
LRGN LA RRTR, A AP TR AR
o RE s ORI A, HI) BRI AT R I R AL
TKFEAG . 1EPE4 (reactive oxygen species, ROS)
HERR . LR AR LA JoAl AL WO 2 A — &R
FIIG 2, Gamberi 55 " WLEE 5 5 g L AH LE
JULIA % 37 A RS-V Y JIE i ik 2 Col6al /N B
HEUFSOUULAN A ADPN Rk 7K-F- . LR S A =0hs
AR S AL TG PR W PR, ROS ik B, £k
BB LA Mtk o 25T HE4H gADPN Ji5 Al LUK 3%
VLA L LA 1A B8 F, 57 S AL A ARER 2 ' Ren
& DU kg R, SMNEE ADPN A] LU H,0, 155
SRYZORLAA B WIS 3 IR SRR S A WA/ T
RRYSE N, RRIREORLA R A A, B AR A R f TS A
PTEN 5 S (i 1 FiA< 2 (Parkin) 7KF, 14
AR R mtDNA K3k . ot s,
X AdipoRon 4t AT LI &% |4 AdipoR1 & 5 B H
AL PGC-1a, LR A W) A A 1 BE IR i 48 A )
i A4 488 5 ) 38006 5% 1K o (perixisome proliferation-
activated receptor alpha, PPARa) . Zkki{k DNA ¥
SRALIEIE R F 1, Zbi ik DNA & il /B0 R 2 b (4
s PR 7R A IR 1 4B T B A 2 i 63k 1
X F W] ADPN S HAZ AT B I8 40 B i LA KA T
AE M) & 2 N F . ADPN i i AdipoR1 4 7
CaMKKp. AMPK F1 SIRT1 {55 53 i /> PGC-10
Bk, BRSSO PR ARG, XA RE
AT SORL AR B AL 2 doRn A E 1 IR DR B
AT R DT RR 53 i 7 e RE R E T SCHRR L O L JHEIE
FE B IG s 2, Diniz 4 ¥ W55 ADPN il
B/ BRI AR DT R AE S B B U I RO R ELAIR, i
A AR i m , 1X 478 ADPN 5 1EITER Y
RGFE LI . Lopez-Yus %5 ' Wi%X 5] ADPN i %
B LR C2C12 i 15 7 il AN LR AR i 17 R e i
A RHATHI=BENR D . NedE HASTRE . IR
¥oim W o A% M OBE ¥ B MG 1B
palmitoyltransferase 1B, CPT1B) mRNA Ko &%
IR AL TR [R5 R AR AR R g (1) 1A S it
SEYGUESE, PIETEALA ADPN XL G 5 GG 52
0] 5 i s 4 L 3-8 B VR AR ARL . X W ADPN 3 2
FIRHY C2C12 2L Al RE e i 48 i 2 B 4 Ak
SR AEMHINR i AE B . ADPN iz AMPK 7]
DLW p38 22 5 % Ak 8 ¥ B (mitogen
activated protein kinases, MAPK) 1 PPARaq %%,
PPARa Iz UL LA 9 2 1k n LAfE E CPT RS 7 R

(carnitine
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e 1z B 2 b AR g G I A AL A Ak . I H
AMPK & 7] i 1 B R AL AT I B I R G A8 b £ 1Bt
B A R AL 2 AR SR TR Ak Y. X g2
ADPN /RN B A AL DIRE R ML . AdipoRon 1]
DL 9 NIH-3T3 B 25 4 20 i A1 434 ) C2C12 4t fifd
T AMPK UG BERR 1L, BRI RS . 20
JHL W F PPAR0 R IA P (EARTE R, TEW
T2 i 2570 2 1] PGC-1a J OB (301G 7K I F AR
AHME], XHE LAY AN [F] 2 2 ADPN A
BRI AR D BE R AR 1L

Zi I, ADPN ] REJEA RO T B #& WLk (4R 1)
RERIR -, (02 B AT SZRRC R MR T 102
XJ ADPN 2 AdipoR1, JfoA%f 28 1 i pg A7+
i, X R BN AN IR, DR i 4 s A
N PRI R/ I BRUSE R B R FHAH 2 T Bealf iz 48 )
R T T fE R R L ADPN 5 2R T fE Y I
Ko WAL, BRNIRRVE RGN i B2 ™), 5%
755 i 48 551 ) AdipoRon 3457 I B 8% JJL AdipoR 1
FEIRBEAR, M o RE BT  H o =R L S IE
Pt e 2 R R AR U RIS B I 2 R B S AR A
3R X PR OR I AR A OCFE AR AT e 5l EE L
ADPN 9 HASZ AR U0 TS558 (T-cadherin, T-cad)
F %, {H BT W ADPN 3@ i T-cad 7815 i i 2
HOFIHGE , TEARKEX T RE SRR AL 7
1.3 MEBRNESERR

L EF IR T HE 0% 100 5 0 DR E JRE R BRLAY I T
APN JK-FEA%, 8% AdipoR1 Fl AMPK 2 4 %
KRR, 3% IR ¥, Yamauchi %% ' & #{ ADPN
AbFRRT D)L S5 G S IR IR (high-fat diet, HFD)
/NEUIR KA OCHE R . X R W] ADPN A] fE /2 4%
IRYT IR S HAR S B LS o B B WLVE A E 2
PSR T, vz Ry, IR ARG N
WIS, HIR FE R PERIGE . RS R
SRR BRI S AT 5 A2 . ADPN U A
WA S C2C12 4 il AMPK B fk, AR HEWLAS 14
BEEEHL Y, ALY 688 J2& — Fl 5 F ADPN & B i) 4
BRo FERAMCGS h, IEH AR S AN IR AL
ALY 688 Ab #5155 LA B o) [ &) 2R UM 18 2
A ), ZFf AdipoRon T IESE REMS i 3 M /)N
BUIR M%) o o8 iE 5L, WL RSP AR 4L
AdipoR 1 i F2 13 i A PR PR /) BRI 5 2R BUsed:
FHE S T7, AR A Ve 52 sl ke i oo
FHML. I H AdipoRon B8 . I A Ik AdipoR1
Tk, RWIHATRRIE N ARG IT 4 7 X

$2£ 7~ ADPN #3135 A1 AdipoRon 1] & A K6 YT IR
MRACIRZEEIE (metabolicsyndrome, MET) HJH
BT HFB 7. AMPK AR ADPN /T i[5 1,
Al 5 p38MAPK 75 3 i 4 b i iz H 11 4 (glucose
transporter 4, GLUT4) F&A7 B BT, R ZAE dF ik
B EZIKEY) 1 (insulin receptor substrate-1, IRS-1)
5B RZRNE G, JIF 025300 R 5 R Uk
PO Ak, Wang 5 ) BESY R ADPN A B
FiE 8 18 190 61 ki Ras [R] U6 25 11990 1) 22 2R 5% S iR
AR A IRS-1 I 2 11 BELBT IR 5 2205515 ol . X
AT fiE A ADPN e B g {UBHHE ORI S 5 UsR PR 2 it
THIR SR

AV ZH 38 5k ADPN R RS R & B, &
20 ADPN 4k B 7] DL AT 8% 4 = B 4% WL APPLI-
SIRT1-PGC- 1o il & HETTI Y GLUT4 ** Il
E— i s B 4] gADPN 1] P iEHER L GLUT4 %
KU HAREE R, XM R AR
SRR 3 3 I, X mT BB PR AN [R50 /)
B AdipoR 1 k7K ARl Ak, Ty 2= 1
43 T 4 AdipoR1 mRNA ', I 75 4% 5 J5 I 45 i
FIHRNAGE S E . ZWIELS S EH A M
microRNA-221 7K *F #f i ¥ 6] T & AdipoR1 #H
PR MESER M AT DA X — g, X R
P T RE L 521 ADPN 8 55 15 8% JUURR &) 25 fUsdk:
R Y, BRSOl (diacyl glycerol,
DAG) FI#iZ i (Ceramide) 2155 H #ALIR
KAEREERZE, gAcrp30iayT Ja /N R A # L
TSR LR 5 A2 IR R (1 162007 55) LA K W
12 LI 3 3 B (phosphoinositide 3-kinase, PI3K)
TGV N, X BN B LR 2 2R U el
%, (HEXMUE S E 8L S Ceramide 7 748
A, FF HAEZEARY Ceramide /K- 1% F
25 Fsn-1,2-DAG A] LLE (2 -5 85 U 5
R 32 K BT 1 2 R PO 2% 3K 1Y PKCO  (protein
kinase CO) FllPKCe &/ EH . Ceramide it o 1%
PKCe I il IRS-1/IRS-2 AHC PIBK Wi, F A
R FEAMEEB. X $E/R gADPN X B #5 L
PR B Y 2 A 5 e (DS e v LA Jo e
DAG &l &AM ™ o AR I TR Pl 28 Ik e
FOEMA B TR S ZENE AR ™ &
WL A WG 7T LA AL A o 3 —TRENA TR
T 2 R = R BREH ©. Gamberi 55 ' W 22 ]
ADPN ] DT 9815485 LA U UUZH X0 A1 2 L R 5
AR A7 e e A R L o % 28 4 1) 5%
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B, BopFst o, %3 AdipoRon 1 A 5Lk
PUA R 5 22 sk, {H 24 D] AdipoRon T 41 23
THPRXAMERT, X T RE S 1E PR BLF 4 A i A K H 7
21 (fibroblast growth factor 21, FGF21) ¥ &4
A, N FGF21 P 5 A %08 IR EI] X — 4k
o 1EN ADPN IR S R U B R 7, B
TERFFEIA N FGF21 2 IR VAT HE A, (HIT IR 9T IA
R XA R AR ECIRA N YERIAH R Y #E— 25
R, KW AdipoRon G978t F B AR AL o- 1%
TRRIAIBRIARR AL, BHAS = RERIEH I S e
HEMLIR 2,

Zi I, ADPN M HAZ IR Rens L iRpS 215
S U T T RS L IR . E: BB i ¢ i
(191 AdipoRon {7723 T IRIBE 5 R BURMERITER
X ] BB S o FGF21 10 = R MR IE 5 o 15—
TR 1) BRFARR 1 #3500, R 1Y o-FR G R )
TR PR e e 1ok 2 %) A5 1] fig S 53X AdipoRon ¥ 7
BRI IAZ s AR TR SEAN ] st 7] ) EL A%
ST HLE o s A, M AR S R RS AL
AdipoR1 HEHZE, AJRER AR LTI R
JEPEAR DG PRI R PT fig 23 iR 7 B8 UL AdipoR 1
TR
14 FEATARWEEFESKE

I BT A HR I8 154 2 B ADPN -8R LIk 4 Gk
ZIRFFAE R R, FEHAEW R OC RIS hAR
AR R ERRRAE A LIRS F1 T R L i R 3
ADPN [fiL i/ ADPN 7K & b 7 &R XA [ 45
WA B Lot BRI SE SR, B UL ADPN KSRl
J1Z A B A AR EE B, Krause 25 ' 5<% ADPN
/N UG ) PRI BEAh, AdipoR1 FBR/INER
i} J138 SO RE ST AAR, TRULT 4 17 43 oo b, otk
(e, SR I PEA TR ) Bt Y (AR
FERAE, R ADPN XA A 5200 A HRaE 5
A, ABAESELE ], ADPN BT Al LU a5 45 L
20 i P 5 i R A U T LI IR ) . Twabu 45 2
FEAr A C2C12 4 i 1 15 3% W A ADPN 1] LA
PEE 20 AN S TG IR . b4h, ADPN AT LA L3
C2C12 S 40 i 457K 130, X 4 /R ADPN A&
RIS DA I B2 JULHE PRA (031, Sz A B A ] B 5
ORI TR o | D O R B AR T
ADPN 1] BE 7E & #5 U 85 4 5 19 0 4 b & AR
FH Y, BFEEB], ADPN %S0 ULAR I SS T 5
55 3 T R R PGC-1a B S A e e
Safwat 4§ % W% 2 HFD 1755 A9 TRk K BUREZ AL

AL %% M 45 ATP [ (sarco-endoplasmic reticulum
ATPase, SERCA) JEPHFRIKPBEAR, 58 B PESK JIFE
i, PAShETEIRER . SR, FE— S5 MEM L i e
ADPN J5, HFD K fl SERCA ik 1K & I H 1 &3
MRS, 1% A]RE 5 ADPN i8 33 4157 SERCA2a K5
e JULZH B A A AR A OGS ADPN A i L
ARERALIEEE . BbAh, 1B shill 2t IR
{H 212 31 ADPN YL A W RIVE T 2

i b, BARIEARIA M HAEEIEW] ADPN 5
WL S T 2R, (HIRZE A E R A HRAE e e m]
REEHALHE AR, AR X — i, 4R
R EACE I H PRSI S, eoh, HE
SN AT A, AR IO A e T i 48 b
N IZEA SR E RS0 . (EASTE AR, s
FEH#% WL ADPN 548 71 A — S0 e 5 85 L
- ADPN Z R R EZAN- SR, AR N 2
X — .
1.5 {REHAMAREE

ADPN ST LA FEAE A LA A i K
fiff ) S PR - U o B I 2 AR R 1 22
/NEUVERE JILIA FP ADPN #5634 7K F-24 2 C57BL6 /B
(192,565 9, DL ARSE B ik o 7 10 C2C12 40
JIu ADPN ., AdipoR1 £l T-cad iy mRNA . 2 [ i1
ik | B E N g 25 R AR AUk B (1
FE AL TE B = A8 bR LA0 M 2E B3R, AMPK
PR ALK B S (R SRR W 3, LS Rl e 450
I a5 A S T4 . Fiaschi 4 5 052 |
gADPN W] L3 18 445 4 440 6 J&) 4 Fn A2 o fol 1%
JLAHIE A . DA/ IS BB AT JIL 0 25 A JUL PR P A DG
K R —— T 2L 40 L X 42K ADPN Hl gADPN #4445
R, ELJR B E R DR AR 0is she h LR 4
JEFE 2 R R, X3RN gADPN AT RETEILIA
AR R AR AIER Y EHREER
J&, Tanaka %5 Y WA B S5 IBAHAH L, WU SZ 40
J5i ADPN 55/ B A JULET 24 T FRURD R A6 [X dnf 1 FR 75
H AL, {HJE: ADPN it kg ADPN %
1A T-cad {12 7 ADPN F IfiL 45 55 5K 3% 5 DA B /N BRI
WLATEAE . 3% 3R Bk ADPN 1] REA S B 8% LR
) FEAT, HE MRS A AT LD 2 5 e AR
Uy

S5 3 5T 1 B T AT NI N o C A< S IR | )
(muscle-derived stem cells, SCs) Z5ULAMAEK .
ArReAA . MUARICEIB T, SCs iR 21
Pl G 2 LA 4= AR A%, = E i
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W, %: ERIREESHRIFHTNERESEHNHNXE -311-

f, SCsTEULXIFral G, YRR LR e 3
TIRE '), Mosele 45 "¢ WL 2| X} AR 40 2H 21 5 Y [y
Br, ADPNZE:PNEIAK S, ARAY/E, ADPN R
REMAST R LA 2T e, (HR AN B
BHES, SCs b Fabn sz ik b & 1 1
M2 B W40 i BR AR 4 CD36., W4 g A M1 5]
M2 4 [H 7 H A % -10 (interleukin-10, IL-10) .
T F IL-4 38R, X478 ADPNTEL
PR R Sh A VA A E . A s AL
HARE, AL IER I B VEdniE 5] & &
SELTE O T RS2 T DR, KA NLL
Yk, M VAT 5 | 290 e 80 38 57 - o 3
B, T M2 I A I AR T A R A Al i B P R AR
FH oo A5 SCs A3 B Sk T B 28 i M2 L
SR IN Treg AL S>IMIE SCs /b IH T, If7=
A TL-10 FIL-4 RS o pbsh, 5 WT /N
e, WUIAMBE R ADPN A/ N AR A . %
LA PR R LA A A 1 28 R A A WL P 7 4
F15 0 R RE 4R ADPN AL A A= K 358 B 5 1
BUHIANTR] o W R B 3 2 H R ME— 2 g T2
WUE SRR RAESE 258, SR, KW RS
FEA AL FRR I . SR UL A 25 45 S 1 A E
. W T AdipoRon X} B % UEAT 2 2 2l LA F-
AR IHRE H A E/NRIF . B RIhEER KT fES
RO E 125

Zi I, ADPN 7E-5 8 UL E 98 0 F2 e 25 o 22
AIFEF . 454 ADPN ZEIRAE X A= UL 4 2 1 %
P, WIARAER A A Z B Y, 478 ADPN 1]
REAN & ELEEVE T LA AT 15 SCs = 12 4N
(I EEE T LA A KRtk 28 . JF H ADPN i
TEPER F R L. Beah, SR ILA AR R an
Prgegifs U A VIR R ) #R I AdipoR 1
ik, JIFH AdipoR 1 IBIFIGTT B & HWEEH# AL
RIS 1, X T RE A ANEYE ADPN SR IILAAR G
R B B U AR A S AR

2 IEEHMBEER R BN

T2 gl f1 ADPN HAA MG E S, 2
WFSE IR 37 12 3 F1 ADPN 2Z Al 56 2 120, 4R T,
HFEaIR . S 5FMARERHE . RERAFH
IYBFGE AT R IMLE ADPN SR AR TH,  H FT
KAEWIERETE MR A Z LR @, A
KN [F] iz 2l 5 10 FE 8% JL ADPN 3k (3R 1),
DI AR T S B8 SR

2.1 EEhAIERE B E B F N

TR AR N A48 DT TR A 5% S s A T 0 3 5
ADPN K52 TEAHSG 7 BRI AZ 3l L 5
ADPN /K14 52 0 H AT -5 B BLF I 0 245 5 oot
SR JE B 3213 b T A RS 58 WA [7) 5 B 52 )
i, ADPNHEEHW.ZE LJ 0, XEL/RB I
SR AT pE R Y K R 7, 4~16 A Az 5
AT mE VT S S W 13 ADPN KSF U @l i —25
5% S T s A 4Rs Bl S I3 S ADPN s ]
fit-5 HMW ADPN FYJH A7 56 700 e, i BIbIR A
T 4~12 JE A7 %3z Bl Rl ek R ] B I 2 (high-
intensity interval training, HIIT) {& #F # M} & 52
700 2 BUBE R4S (diabetes mellitus type 2,
T2DM) LA Ko i B 7Y 2 g OO 2R A Ak
(polycystic ovarian syndrome, PCOS) ™' 1 UMK
Jog L BC R SRR T B 1T B ADPN B HMW/
S ADPN I LL T 707 T R, AR
o P P 9 I AR i B AR T i H5ORIT T B0 7K T 2 Y fe
FREBUAE B S 2 4> A E B AT I 2R i
ADPN VA W A8k, 1h# S/ M MATEZ o e
SRS AR BT I ADPN AKCF-REAG, x4
7 AT RE {8 B 55 1 ADPN 7KV AN A2 A1 JiE 32 3l 9 1]
F U A, HtBHUIZR (resistance training, RT)
oL -F 2 5 2 ADPN ZK S F f& 70 i
HMW-APN &35 7, 8545 IUAE 8 2 17 ADPN
VAT BE AR R B S AS R s B AR R AR B
ADPN SZ AR [ 1E FH 2 A L ZE W . Saleh 45 ™ & 3
ADPN [fiL 75 7K ~F- Tt i 1) 32 22 J5t D 2 g 117 2H 2 o3
W, HEIFA M ADPN K HAZ R gl 2V T
ko ILARh, ANRBEFEIER], ADPN () L iE AT BB &
iz B R 5 R IGEEAON,, DA RO LR 63473 7= A 1 A
1, HE g5 ADPNZEF# AL VR A5 0
EEE
22 BB RN

9 JE e VK I 25 J5 A DR 9 K BUTE 7 UL ADPN ()
mRNA KV L X BRAT N2 3 4%, (H st hk i 212 5
A R ME A AR ™, iR 6
™ H #5114k )5 Sprague-Dawley K FUHEZ )L ADPN
() mRNA Fl 2 [ BT K SF 38 ™ G m 2,
Wistar KB HE HAUE 12 F A%, s i
AW ZRIE A s H ADPN 25 9284k 7, K
FIHEAT 8 A FE BRI 2Lz sl 5 b H £ L ADPN 2 H
JKE S B UL ADPN % 35 3§ 720, AdipoR1
mRNA ZEPURTE AL By Rk AR ek 2s 0 ek
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Ja WAL, HFD {2k LMW ik hn, 10 Y
FRELiz gl RB G B IE H KCF . X REdR iz gh
X ADPN 2 3K 7K 1 38 55 A= BT PR L rf =0 7
A g RS gh ) e S RS T T LA
AdipoR1 ik i1, Pierard 45 %' Wi %< 3] C57BL6
/NEUHERB LA, EH R iz 30 10 JE 5 AdipoR1
FEE L, HFDAINJCH B A8 4k . HIIT J5 flrp 45
o B 5 22 JIl 25 (moderat-intersity continuous
training, MICT) #H% % KR ME UL ADPN & 3%
kA, {H 2 A HIT 20 K BUHE % L AdipoR 1 4
o XAT RE S AEACAE I I AT G, ADPN 4R
FIKSEE IR 58 2 e i — RN Z50)5 24 hIlER
FEAR 58 % I E — BRI 270 72 hIUE R
RIRgE S AdipoRT mRNA %A 7284k ), 3
PEoR B A i B ) ] 2 R 34 AdipoR1 3
IR OCHE . AR, DAh Aol s B B AR e
HEAT 132 s WA A 3R Z S LA ) HMW B
X FEHHIZ Bl S 133 o I R A AT ] 28 Al TS R
TiEgh T, MYSEshETHNRERETLL, HiT
TERIAE, ff R et ) N M 2 — 2 R [RAF
FZMEIMZERZES (Fln, & ADPN 5 5/414)
% 8.5 ADPN W7 7Y n B HL A AN [A] 9 A= 1 i
RARRZAA G E A YA T b, AEAS 1 AT g
BRSE S . AN, 1z s AR WLLE 425 R LA
ADPN ik KT AR, H A& W RT X H
TR, XATREA R IIEE R

SR Az ) )5 B L ADPN 1] RS2 1 e
12 3155 T (1) AMPK B fb R R 12 sh iR ' A
PR TN Z W R Y], AR IIGRRe A I
HEALIR ', I LB #& WLBk 2 1k AMPK Fll PGC-1o
FEHAKFE 22, 8885, HFD /N ERE# L
MOTS-C # 25 I1 Al mRNA ik g % LT 20 esh,
iz Zf) Il ADPN f9 B & T 10 0 & 2 | o i L
MOTS-C, APPLI. SIRTI FPGC-lamRNA Fik7K
S xR 38 B AT ADPN W& B P RIE A
IF N2 B A T B R LR D 18 R T B AR
P 2240, geah, BRTHRGEE BoRiE s (UL ADPN
FEIRFLM, X 0] BE SRS SR T ILET 4 PR LS e
gL, HBRA R, BT A A el
TR SR SR Az g, R ELAAHIL R A AN B
. AdipoRon %51 AMPK Hl PGC-1a Jil i 5 £k
IRBEELAIG N . LRRSER TR PP Al ATP
FEA AN 5 ' HIT MMICT Jio iz L ADPN
AdipoR1, AMPK. £ Hi &t & 1k fifa & 48 b

SIRT3 ¥ L . H-#E URE S 3236 SIRT3 n] i
LR IR E AR R AL, R 5 /N R A
39, FF KEGG M s HIT J5 K RO 15 8%
JLADPN, ADPRI. p-AMPK. [ W35 Fr 21k 1
Jile MDH1 J& TCA 7 2 g 3 3 i ot S0l 1) — 1>
5, AT R A T R BRSSO R (NADH
NADH) fi i} 5 4t i b 5 It £ 1R TR AP SR R 1 %
fk.. MDHI [ 78 /> F1 B J5 NAD+/NADH . R F# %
234 il SIRT3 Ji £ Mk . X vl BB & HIT i@ i
SIRT3/PGC-la i 15 X} 5 A0 & LR AR Dy i i o 47
EREVER 7, HIT )5 A 2R -INERR 2 3L 5% 5%
il R 2 S 1 () s S R, T PR
HB AT DAL A 2R N R E £ R B h— A~ S SR
FEIE I o 1 R, 45 b 3C-a i 3 R 1T BE 2
ADPN /5l 5 R HUEME, IR B HIT v] fE 2
RN S Z U RE s 0 ik &
Ca’ {55 1 AMPK/SIRT 1 3 P i) 45 Fh 254 HAE 33
LR 5 M AdipoR 1 e /)N BRURH 5 38 A80 (14 35 43 3
B, XHERN Ca¥ {55 Al AMPK/SIRT i % 7+ iz 5l
[F] R 2 2 O B 45 F B2 HIT 4R BRI
B & T MICTZH, i MICT %44 K BRI 1 C
Epm P 2R IR A5 AR W], HINT W] e o
ADPN/AdipoR 1 #1415 AMPK AR HEAIL i T 97 25 %
FHOCHY AW 005, DA o3 R UL PR o a8
FIRIBEREE I T HIT LV T 85455 AL A
ARFE AR LER SR (1 3 A &R 1, MICT LR
BRI A 127 RLERE 3 RS I8 25 40 25
PAER UM 3R L, 5 RS USROG .
JE USR5 2 1 FEREE T RE P RE VD M 4ER L 3h R
F A B AR R o 3% ] BB S22 B JH 15 ADPN 4 &
A K P A R L PRI SO A BB A . IR T
S o, s Rk RN BUE# L PGC-1a
TUFRF IR K EF SRR N, Rz
AEAH AT 5 ADPN 3k 52 i 5 2 28 1 1T 1 JUL PR 1
9 4 Has gl Zrmisg SAMP10 /N ERULA FA=
AE 1T REE RS, % ADPN 5% AdipoR 1 ftl& f5 % AE
HTEsk, X #tniz sl Zn] fEif i ADPN-AdipoR1
OB LA = A ZR R 1. MOTS-C iRYT
AT 1R R Ak B BOYAS P A AR L, B
BB B4 ILAE K3 ) 22 mRNA ZKF, LA HFD M35
N BROA ILTE A BTG Y AR R R o B B
gADPN X Mt /IN BRI R A 2, HE 3
HEIN T N BRI PR B, X A B AT REXT AL
AR = A o, AR, VRN R
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Table 1 Relationship between exercise and ADPN expression in serum and skeletal muscle
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Abstract Adiponectin (ADPN) was initially thought to be a factor secreted by adipocytes. However, with the
development of research and technology, it has been found that skeletal muscle is an important organ for the

synthesis of ADPN, and its biological function can be effectively regulated by ADPN. Current studies have shown
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that ADPN can up-regulate the expression of slow-twitch muscle fiber and aerobic energy-related genes and
proteins, and down-regulate the expression of fast-twitch muscle fiber and glycolysis energy-related genes and
proteins. Our research group has previously proved that ADPN can up-regulate the expression of MOTS-C, and
MOTS-C has recently been reported to be closely related to the conversion of fast muscle to slow-twitch muscle.
This may be a new mechanism of ADPN-mediated myofiber conversion type. ADPN can significantly up-regulate
mitochondrial number, inhibit autophagy, reduce membrane potential depolarization, and promote fatty acid P
oxidation. However, the current reports are limited to the intervention of ADPN and its receptor, and its
mechanism should be further explored in cells, in downstream factor knockout animals, and by omics. ADPN and
its receptor activators can increase insulin sensitivity and promote blood glucose uptake, in which sex hormones
may play an important role. However, long-term intervention of ADPN and its receptor activator may lead to
abnormal tricarboxylic acid cycle and thus eliminate this effect. Although no study has directly proved the
relationship between ADPN and muscle contractility, combined with current reports, it is speculated that the
possible connection mechanism is calcium regulation. Considering the conversion of fiber type, endurance and
strength should be taken into account in selecting indicators for measuring contractility in the future. ADPN plays
an important role in skeletal muscle remodeling. However, it may not act directly on muscle cells but indirectly
regulate the growth of undifferentiated myogenic or satellite cells to accelerate the remodeling. AdipoR1 agonist
significantly improved the activity of skeletal muscle cells, and AdipoR1 expression was not affected by various
muscle-related diseases, suggesting that AdipoR1 may be an effective therapeutic agent. Skeletal muscle, as an
organ that is both regulated and accomplished by movement, is closely related to movement. However, the
regulation effect of different forms and intensities of exercise on serum and skeletal muscle ADPN is still
controversial. Serum experiments show that the change of ADPN after a single exercise is related to exercise
duration, while long-term aerobic exercise up-regulates the expression of ADPN in pathological state. Skeletal
muscle experiments show that exercise only seems to modulate fast muscle ADPN levels. In addition, the time of
sample collection and measurement of ADPN subtypes are points that need to be considered in future studies. This
paper reviews the new functions of ADPN in skeletal muscle and the exact effects of exercise on the expression of

ADPN in skeletal muscle, in order to provide new ideas for the treatment of skeletal muscle related diseases.
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