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[Abstract | Diabetic cardiomyopathy (DG
diabetes, excluding diseases originated from the heart i

not well elucidated. It involves the injury of cardiac,

microvascular disease. Adiponectin (APN) has been found'to
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t ischemic heart disease that occurs on the basis of
{ hésis of DCM is caused by multiple factors and is still
rglycemia, energy metabolism disorder, and cardiac

ble to reduce the level of glycemia and regulate blood lipids,

and has anti-apoptotic, anti-inflammatory, and antioxidant properties, as also be able to prevent atherosclerosis, and has close

relationship with the development of DCM. Therefore, this article describes and summarizes the role of adiponectin in DCM.

[ Key Words ]

PTAER v (DR PR 1 &0 R 8 A B, Hirp
SEABE PR HT AR AR 9 88 A =36 1. 48 42
ok sz BT R . B R RS O LA
(diabetic cardiomyopathy, DCM) 1 i — Fl b IR i
(Al S I & 0, HR R R AR BT, JREEER
(adiponectin, APN)J& i 17 20 Al 53 W4 1) — o 41 g
P 2 Al &5 B FARC B 72—,

[ BEH] 2018-08-25 [(#=HH#] 2018-12-18

[(E&WBE] ERARP RS EITH (00019509) , L E B HT

adiponectin; diabetic cardiomyopathy; oxidative stress; apoptosis; fibrosis

APN 25 Z TP 1 K AR R 8 - HA [ I L 9 1
I HUIRAE S I | 3 o 1 5 3R B K BT Bl Mk ot A
BEACAEINRES ™ o BB B TAE W AR R R 2
SFRHER B AT 08T APN 78 DCM Y & A4 8
P A (0, APN RT3 g 0 4 P R 40
JERIK o AT D2 I 7 4 S 40 i) ) 26 R 5 £
3 » S A ] A 2 B fok ot A B A 1) A A 5 X

SRHENA G FR TR GBI LA 555 TFE) (700207004). Supported by

National Natural Science Foundation of China (00019509) and the Jiangxi Provincial Science and Technology Department-Leading Talent

Training Program (the Gan-Po Talents Project 555) (700207004).
[EE®EA] 2 .44 Email: 1551881415@qq. com

S2ET L FAREEID. E-mail: 2826664060@qq. com
SRS —1E4 (Cofirst authors).

B EVEH (Corresponding author). Tel: 0791-88692356; E-mail: 13037212280@163. com



146 Chinese Journal of Clinical Medicines 2019, Vol. 26, No. 1

G REESY: 201942 H #2648 545 11

JULZA o A B 1 3 9 A L 9 HL APN R Dy
R WLEF HEAL ) — A B A AL S F 0 BE
T DCM i A2 £ . A SOt APN S ] £ 47 B S
Z& DCM 19 % H e ML D5 A T 2534

1 DCM #fi&

DCM MR IR AR 19 3 2 F R AE 2 — . Tk L
JIE B B B 28 5 | A 0 M e JFG A o T 72
R e — RS RS SO . DCM 22
PR PR 5 | A B ML 003 9 A » 88 PR S8
RSB RRRE o KIIR D UREE AL AL E
PRI 72 (5 JUL A0 2 7 K R A Wi 2 85—
F IR IR » Fe R J Dy ol g 35 vy w0 P
o o 7 E A T RESESES . DCM 2 A B
AR JLZ L JRy A A PR SR 6 240 i S0 o g LR
SO/ DR A BE P 48 J5E | LA ) o A R A B £ 4
PRV TR A8 /71 3 8 000 LA M E K B O 0 WL
240 M RS PR i AR DAY iz ME R T EE S n] S 2

O WLURI BT LT AL e R D D RE AR

2 DCM By & 5mHLE

AR 21 A2 DOM By %1 R A M M
S LT R 135 L 45 T % R A e

fiEF . Hhk Bk P B DOM 0 WL B S s
SR A B RA IR 2 . 24 B B S L ) 2R
R A 55 P o 0 22 308 0 S 14 o 4k

BERE A 5 5 o0 JULAH B T 2 B 2 A 1 F 32 44 4
B b, S 300 VA 2 BRI SR . IR
R B %A Ak 18 i S 20iE 2508 15 R (free fatty acids,
FEA) 1) HE AR, 3o 4601k ) T 14 15 5 00 9T 32 1 o
(peroxisome proliferator-activated receptor alpha,
PP AR- o) 3077 {6l 4 4 W SCR A 52 21 B S 41 1
T4 P WA B2 v O JUL A L e s R AL D 35
L JE UGG 2R e 2Rk J Ry DCMYY ek, &
JKAF- MR BR 285 B0 LR i P] B B 5 | R 5 A A 2R
A B 2 B0 WL AR T e A AT 51 K — R 51
I ACHE AR

DCM BT AL ) o 3 A8 o 22 2 SC B PR R
A48 = R M Y g A 93] g AT 9 T L T
LA 5 PG P JEE FD A0 PR e . i A
FEH] AR AV LV I A 2 AR v I R A
1E2: 5 DCM JE B SO 748 1) & A= BoA B
SR . B R o ST R LA 45 R A ) e S

b 2P R O LA AR A e A JE D DCML,
3 APN R EZK

APN X 44 Acrp30, AdipoQ, APM1, j& &4y
IEEBR SRR A A S g AN 72—, A
F5EH e B L A sh ks AR AL P o APN iAok & —
R4 A 1 A S5 A2 VL A — 22 5 &
G2 P TN 28 KU 5 75 4 vh s DN i 4 P BT
FIERT . APN F2 302ty S i 105 240 1 & B 73
W —F A Z RS EE A" . N APN |
244 AN EIERALN, Hoor FE5 WA 4 At &
FEAR GG A5 5 51— /NBE AR U X 4 g 3
1 22 NG IR A %) I S A 48 A Jal R 8 25 K i 1)
BRI A5

APN BA ZHROARRIAEAETE 2 DRI D A 45 ) ik
(122 S A2 45 A A ] al B iR 2 75 o 1
WRE TR 3 M EERA YL, H,
APN FEPRNPE IR £ 2L o T B e,

CAPN EEE 77 75 2 Fh % {K, 4035 APN %k 1

(AdipoRl) JAPN 324K 2(AdipoR2) , H A AdipoR1
S K A P e A 1p36. 13~q41 1 1EA. 75 A PR 4141
W VRGN L R S VLR i e 2 5 AdipoR2 Sk
PO et ih 12p13. 31 A1 6F 1, 78 JIFJUE o 55 2 5

o, APN A A2 00 1 ZLI 3 AdipoR1
CAdipoR2 4, WIE IR ER I AL I H ¥ (AMP-

activated protein kinase, AMPK) {4324 & BG4k
% M B ( mitogen-activated protein kinases,
MAPK) #il PPAR-a. fie ZEAR TR B 48 Ak S i 4 il %
B

4 APN K HZ {7 DCM HRI{ER

AREFE ) HaE , APN ) D BEVE I FE A iR 4l
i By 207 e MU 2, 32 B d a3 4
JSE PAY PR AT T 2 4% Ik A T 5 8142 105 P B
2RI o D RE T 1ML 45 4 5 s H APN A 82 5
AE A QI A E A 5 IR kO JUL A0 B A
IR 2 SR £ I PR JE ST L A A 4 i B2
TE. Horb AR 2 R A I 2 RO PR R
ML APN e B e B PR R RO S0 i
EHAF RS I T APN &R A7 AR DA G
Yo MEA PR UESS R T APN & i 1 A
SR DCM R A MR A . 7/ UM A S
Hh L T ARSI A B APN 32 A 14 355 1 ] A A0S B 2



HEIGKREZ 2019428 #26% 411

Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 1 147

5 » ELMVAGHI ) 45 00 AE AL i b5 n] LA I - APN RERL
3 DCM 7 H AR A% T BB .

APN ALl K500 LT 2 A A 00 LA i
R TP T TSR S SE 2% DCM gE R FE AL % DCM
HAT 0> w4 VR R R S i 2
£ 2 8 DCM K USRS A 73 506 I K SR 37 APN
Lot Il APN A & A5 E o0 A . R B 3
APN {185 5 BB IRZH W] 2020 e Ahads e OO
L AdipoR1 2K 28 d 00 M4 AR, AT
HED APN B HZARAR AT REFE DCM 1) K A Jg v
KA EAE RGBS 5 . (2 H AT EAAAE AL AT
At W
4.1 APN xR A9 R T HETT | ko0 AR
o A ) T A I DR 2% e I AR DR 285 1 7 R
TR AR X BB DR 2R T o8 LT 7 A 2R A R 3k
S o AT AP O 28 F A L ) s e o O JULRE
AU SR 2 TE R DCM. 1 46 2l PRER S T8 R .0
JULAE e A8 1 2 2l PR 3R oy LIRS

HRSCHRC 38 - APN 15 AdipoR 4580t BEd

B p38™S . AMPK 10 B 2 1 M 10 R0
AMPK {5558 B4 55— 91 16 2 25 S bl g
AR ST 0 B O 3 M
WL B G LY I, TR APN RIS

5 AMPK 55 558 B 7 A0 T 5 £ 0 (e
PBERR KA TP ARRAS . — 5 ThT » APN AT i s
JREIRFE A F o (tumor necrosis factor-alpha, TNF-

o) 1 2B 8 DT A2 3 g 7 1 S Ak 40 s 3 — T I
APN 2 ff 3 FEA $EACH 8 LA 217484k
I3 s T — 2 REAIR ML TS FFA 5 5, S 2800 4
WA SZAZE ",

O UL AR PN OB B A3 1) ZE 8L S B0 IR S5 1
MIfe S EAEMRERHNR, LEEMEHERA
a8 A JEe B v G 4 e 2R 0 T s O T
BRI 2 K e — e R E s . X
IR van Bilsen %5 B, IR R ALIA R £
SLREREY) T, 12 2 00 I IS B4 e Y S fE DR
FH AT 7 2B 1 RE F AH Y T A A B i e A =
BERR AR 17 (ATP) B 70%., MEBE WS W N
DCM s}, 33 B A1 56 fith fil i Aok gl 2 ke el 2,50 AT i
L AILA B BB S AN 2 T & A0 LA R AR 35
AL &5 R ohfe el
4.2 APN 7T i i 4u B4 B B 4% s L AF 2k
1 DCMIP—A™EE B RRAE 2O JULIR] R £F 44k, — H.

SRR SR D O JLTR] BT £ 4E AL I . 0 S RE K 2 2]
—RE R B A » T B O s W A AR B
SHCOMECE FF ok D RERRE AT . B IR O LET 4
Ptk R LT H AT 32 20 d R R KR RS
(RAS IG5 % J7 8 RAS 13005 5 0 ILEF 4
TCHITE i A 7E BRI RO L LA = 2 K
PN, RAS B 18 ok R 1T (AT [ £3
5 AT T ARG G o AT A T3 T 30 i 70 A T 2
WA — R IR R (NADPHD A0 G 1 N Bz 40 1 Py
TS (ROS) 73 9 38 22 . 3 1 068 0 AL 20 i 3 43
o TEREIRP K BURE RIS o, 50 B 2H AH L R B
Hil PRI T Lo UL IO K S S T o i 22
B APN F8ih 77 219 K SR LA B OK P 2
FREAR A Fe. B M2 L )Z AR I B
APN HA ) 15 P9 B 0 e A il S Ak ) Al it 4R
PR £ 1R ROR » fe 28 e P4 AR AL i 9 2 R A AR
FED . A 2 F D E A BT MK APN &
AL (8] AR S 75 I APN &8 iy 2

D SRR

N EBIRTES L L R R SR S 00 LA A
o PR 3 o 1 R B L 27 ) (AGEs) Fil
AGE IR 7230 I T 5 | VR AT 30 U6 S L e 5
HOC VAN f 70 R4 27 44k . T RE A kT 5 A

SR VLT 2 A 1 285 o JB0 2 M T ) L HC 2
R FIL A s 3 2o e UL D PN ) 4R A 7K il

AGE 2 A1) 380 AR 1 1 21 4 85 11 7 1 D 3 T
F (TPA) P RE, FFAH WL N A 4R 25 65 2 M
T ALV Y e Jt 2 1 3 Ak T 0E P KO
DAL s DT SEE 2800 JUL AT D B 20 27 [ £ 2 AL gt e )

A TR IR O L K BB R Y SR 1
TH AT SEIR LSS APN TE.C JILEF 2 A A0 LA AL N 3
A F 52 i B % 30, 9 25 7 APN AT o S04k N
T I AR S S DCM R BB 38U fi8.00 JUL 8] B 21
Heferyik, Mo, A B R, R AR
BRASE AR r A Y00 28] JUL 248 B P R0 ) J5 v it 2 K
SHEINIE LTI 4, & B St 2 1 LU 491 2 9
BT R  ah A kA R HESN ZE AL, i APN T4
IS tATE TG ST Rl kg iR R DI R TR
BHZ5T APN BEIAFIZELE DCM LI 4EAL 1Y B A5 o
4.3 APN p#lm el % /8 DCM DCM &A%
JEE B AZ U BIL T 2 vl T 0 LA L 7 RE o B o Al
KAEZAL B SFHL P ROS A jis £ I HEFR, =4k
AN 450 40 A AR 1 — 20 T | I A5 Th BRI AR A



148 Chinese Journal of Clinical Medicines 2019, Vol. 26, No. 1

G REESY: 201942 H #2648 545 11

P T BE 45 40 & A4 B B 5 B 23 A0 I
A AL . A B i, FE 1 BB R AR
Hh R IR KT 2 (50 LA i & A SR AR N
SR T M7 APN 85 75 0 A ) 25 8. HomT
REMIVE AL APN REA 2030 i A ALK 2 8 g &
M CoxL.DL) 53 19 N K2 4 N ROS #9774z, If- i —
U A P 2 oxLDL Xt P Jz Y57k — A AL LA T
(eNOS) [y i« AT 1S i — 28 A6 & (NOD 19 A=
HETT AT EACAE T, IO LA i T . 7E
g L A BB R0 e, APN -t B 000 11 1 45 P4 12 44
7= A AR A A 3 4RIV i TR S 3 PR 4 4 1)
RORE R  A E DA M PR T Y By E
RSP SIS R I TE S S IR 0.0 WLAE B b 2
TAE VR B Y APN 1905 ok A% I 290 B ) O 1
R ANP BAG L0 LA dE T-1E A
UEA A B 3 B e Wk 7 R 4 oA
TIOHLE] T AEE T ROS 2 4834 i (0 2 C 1 e
LG IR A< 3 (caspase-3) il BEORSEI . 1E .

MUBE KR s APN REAT 50t 38 O UL ABR o T4

B (T-cad) 3RIE s AL, T-cad LA 5 APN 2%
A RGBS 3 B 175 2 0 0 , L
EATEAALRTORTS 40 935 7 » DA T 5 0 Bl
WIS T L UL 9 U T 0 LA £ 57

RN . A B il DCM K U T o s
AR it He AR CTUNEL) K60 200 ffg 8 7= % 0,25 5 s
R TAMETERRE IR R (gAdD T B4 - 41

B B BORAL B 8D 3278 g Ad AT 3E 2 BeC LA i
JHTX DCM 5 48 e OR3PV

4.4 APN st W R ko9 k4 T3 DCM %
A P T PR B0 U AR M A . I A R S B
7B T L N B G5 2 B
PN B AN A R R A AR R R R e
XF 2 BOBEPRI ob/ob /)N BRI 4T 5256, 43 Sl A i
DCM 41 APN il 25 /)™ B Co IR AL 485 722 » e R
DCM 4 134 1L A5 95 7% B8 in 7™ 2 4% D (0 AR B I 5 i
APN T2 &5 b5 CELAFEBE R0 A . gD 3
B R IMEA W APN &t B A . Bk,
MW LA e B2 T e 5 MLE APN ZKSF- 25 DI AH ¢
B, P86 SCmkE HiE . APN a] 52 I 45 N B2
00 0 5 200 P 0 L AT T UL 200 L 1% A= 0 3 e DA T
RIEAER . NO J2& H i B A0 5 i Py vk 4 &7 5k
T A PR AE L Ik 2D 1L /N B 266 B R sk 20 g o
SR LS R, BRI, APN RTS8 5o 4 05 P R U5 1

NO J7 A /RS I T B0 L4 PN B2 40 2 e
TRAPPERS . FRF5E &3 FE AL 1A Y . APN
IR AMPK {5538 B DA T {5842 200 i 14 266 FfT
B S0/, k20 A I A8 PN B 0 1) E S R )
PR AR A M 4544 Th RE 1 58 %8 5 53 4b . APN 1]
f8 eNOS (35 PERG I B A2 i NO BT 1 2 11 s
A5 P Rz Ty ge . #F 1 3k 209 5k m 4 7 . A
GO E RS R AR T R BRI A Y & AL A
R I 55 AR I A8 i R v e B IR K 4
(dipeptidyl peptidase-4, DPP-4) /i M E KL
Ik 1 ( glucagon-like peptide-1-adiponectin axis,
GLP-D) R REEMME . Rl e APN /50yt 4
AR I TR )0 52 A/ AL P 1o (PGC-
L) {4k, APN W] B 1k 15 P B 458 3 3 1 B 1k 53
B AE A I A IR R I APN [y 3 5 AT 42
PN B /A N B RS T A ki A8 DA 3K 3
I P9 B D BE VRS

Bl o

S EPE . APN R G R] R R

A BPARMIRAL Y . 0 0k T 00 o L 40 6 0 9
AR DOM 0 ILEF 2 WA T 5% B 2 s 45
CRY A N 5 hBE. Ik, APN 75 DCM #/> B

I 3 Tl £ A LEF AL 736 B i
U B 8 BUR B AR TR A 4

L0 R
Sk

[1] YANGW, LU J, WENG ], et al. Prevalence of diabetes
among men and women in China[ ] ]. N Engl ] Med,2010,362
(12):1090-1101.

[2] SIVASANKAR D, GEORGE M, SRIRAM D K. Novel
approaches in the treatment of diabetic cardiomyopathy[]].
Biomed Pharmacother,2018,106:1039-1045.

(31 JH-H Z54E SR, IR 2R IR 2R 244 1 ik 50
PR L 19 56 22 L) 1. o O IE O 1M 48 B2 4 44 5 2014, 6
(5):562-564,567.

[4] YADAV A, KATARIA M A, SAINIV, et al. Role of leptin
and adiponectin in insulin resistance[ ] ]. Clin Chim Acta,
2013,417.80-84.

[5] GAVANIN, THIRUCHEVAN K, WANG L, et al. The
cardio-protective signaling and mechanisms of adiponectin[J].
Am ] Cardiovasc Dis,2012,2(4) ;253-266.

[6] OKADA-IWABU M, IWABU M, UEKI K, et al
Perspective of small-molecule AdipoR agonist for type 2

diabetes and short life in obesity[ J]. Diabetes Metab J, 2015,



FEIGKES: 201942 H 20% %11 Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 1 149

(7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

39(5):363-372. Metab,2014,28(1) :15-23.

PLANTE E, MENAOUAR A, DANALACHE B A, et al. [22] KLEIN-WIERINGA I R, ANDERSEN S N, HERB-VAN
Oxytocin treatment prevents the cardiomyopathy observed in TOORN L, et al. Are baseline high molecular weight
obese diabetic male db/db mice[ J]. Endocrinology, 2015, 156 adiponectin levels associated with radiographic progression in
(4): 1416-1428. rheumatoid arthritis and osteoarthritis [ J ]. J Rheumatol,
HUI X, LAM K S, VANHOUTTE P M, et al. Adiponectin 2014,41(5):853-857.

and cardiovascular health: an update[ J]. Br J Pharmacol, [23] PAJVANI U B, HAWKINS M, COMBS T P, et al
2012,165(3) :574-590. Complex distribution, not absolute amount of adiponectin,
NERI M, FINESCHI V, DI PAOLO M, et al. Cardiac correlates with thiazolidinedione-mediated improvement in
oxidative stress and inflammatory cytokines response after insulin sensitivity [ J ]. J Biol Chem, 2004, 279 (13):
myocardial infarction [ J]. Curr Vasc Pharmacol, 2015, 13 12152-12162.

(1):26-36. [24] SAITOI. YAMAGISHI K, CHEIC L, et al. Total and high
JIA G, HILL M A, SOWERS ] R. Diabetic cardiomyopathy: molecular weight adiponectin levels and risk of cardiovascular
an update of mechanisms contributing to this clinical entity disease in individuals with high blood glucose levels[]].
[J]. Circ Res,2018,122(4):624-638. Atherosclerosis, 2013,229(1) :222-227.

TATE M, GRIEVE D J, RITCHIE R H. Are targeted [25] YAMAUCHI T. KAMON J, ITO Y. et al. Cloning of
therapies for diabetic cardiomyopathy on the horizon? [J]. adiponectin receptors that mediate antidiabetic metabolic
Clin Sci (Lond),2017,131(10):897-915. effects[ ] ]. Nature,2003,423(6941) :762-769.

BORGHETTI G, VON LEWINSKI D, EATON D M, et al. [26] KAMBARA T. SHIBATA R, OHASHI K. et al. Clg/
Diabetic cardiomyopathy: current and future therapies. tumor necrosis factor-related protein 9 protects against acute

Beyond glycemic control[ J]. Front Physiol,2018,9:1514. myocardial injury through an adiponectin receptor | -AMPK-
GORDON B S, STEINER ] L. WILLIAMSON ' : ndent mechanism [ ] ]. Mol Cell Biol, 2015, 35 (12):

Emerging role for regulated in development and
1 (REDD1) in the regulation of skeletal musc
[J]. Am J Physiol Endocrinol Metab, 2016
E157-E174.

TIAN J, ZHAO Y, LIU Y, et al. Roles and mec

E Z, TENENBAUM A. Adiponectin: a manifold
peutic target for metabolic syndrome, diabetes, and
ary disease? []]. Cardiovasc Diabetol,2014,13;103.

SATW C, LIN C C, CHEN ] Y, et al. Association of
herbal medicine for diabetic cardiomyopathy: curren adiponectin  with procollagen type | carboxyterminal

propeptide in non-diabetic essential hypertension [ ] ]. Blood

Press, 2008, 17(4):233-238.

and perspective [ J ]. Oxid Med Cell Longev,
2017 8214541.

JIA G, HILL M A, SOWERS ] R. Diabetic cardiomyopathy: [29] OKADA-TWABU M, YAMAUCHI T, IWABU M, et al. A
an update of mechanisms contributing to this clinical entity small-molecule AdipoR agonist for type 2 diabetes and short
[J]. Circ Res,2018,122(4) :624-638. life in obesity[J]. Nature,2013,503:493-499.

FRANCIN P J, ABOT A, GUILLAUME C, et al [30] R4 4.0y, S8 BROE BRI 3R H PR O L K
Association between adiponectin and cartilage degrandation in RO AR 1 F A B 2 [0 0. o v B 45 o0 i I 785 5 2% s
human osteoarthritis [ ] ]. Osteoarthritis Cartilage, 2014, 22 2017,15(11):1319-1324.

(3):519- 526. [31] VASANJI Z, SIGAL R J, EVES N D, et al. Increased left
70 BRI R A, 45 IR R 5 R R A IE o ventricular extracellular volume and enhanced twist function
JEL)]. shAE 4Rl BE2,2016,14(10) ; 1732-1735. in type 1 diabetic individuals[J]. J Appl Physiol (1985),
LI T D, ZENG Z H. Adiponectin as a potential therapeutic 2017,123(2): 394-401.

target for the treatment of restenosis [ J ]. Biomed [32] WANNINGER ], NEUMEIER M, WEIGERT J, et al
Pharmacother,2018,101:798-804. Adiponectin-stimulated CXCLS8 release in primary human
BRI X . I ER S RO 9 A A T R Jee L. hepatocytes is regulated by ERK1/ERK2, p38 MAPK, NF-
S EE Bl R 2%, 2016,13(2) : 174-177. kappaB and STATS3 signaling pathways[ ] ]. Am J Physiol
YAMAUCHI T, KAMON J, MINOKOSHI Y, et al Gastrointest Liver Physiol,2009,297(3): G611- G618.
Adiponectin  stimulates glucose utilization and fatty-acid [33] VAN BILSEN M, VAN DER VUSSE G J, WILLEMSEN P
oxidation by activating AMP-activated protein kinase[ ] ]. Nat H, et al. Lipid alterations in isolated, working rat hearts
Med.2002,8(11) :1288-1295. during ischemia and reperfusion: its relation to myocardial
YAMAUCHI T, IWABU M, OKADA-IWABU M, et al. damage[J]. Circ Res,1989,64(2):304-314.

Adiponectin receptors; a review of their structure, function [34] NANAVAKKARA G, KARIHARAN T, WANG L, et al.

and how they work [J]. Best Pract Res Clin Endocrinol The cardio-protective signaling and mechanisms of



150

Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 1

G REESY: 201942 H #2648 545 11

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

adiponectin[ J ]. Am J Cardiovasc Dis,2012,2(4) ; 253-266.
NAKANISHI S, YAMANE K, KAMEI N, et al. A
protective effect of adiponectin against oxidative stress in
Japanese Americans: the association between adiponectin or
leptin and urinary isoprostane[ J ]. Metabolism, 2005, 54 (2) ;
194-199.

LEE S, KWAK H B. Role of adiponectin in metabolic and
cardiovascular disease [ J ]. ] Exerc Rehabil, 2014, 10 (2).
54-59.

CAI X, LI X, LI L, et al

atherosclerotic plaque formation in ApoE-/- mice: roles of

Adiponectin reduces carotid

oxidative and nitrosative stress and inducible nitric oxide
synthase[J]. Mol Med Rep,2015,11(3):1715-1721.
NEGISHI K. Echocardiographic feature of diabetic
cardiomyopathy: where are we now? [J]. Cardiovasc Diagn
Ther,2018,8(1) :47-56.

GHORBANZADEH V, MOHAMMADI M, MOHADDES
G, et al. Protective effect of crocin and voluntary exercise
against oxidative stress in the heart of high-fat diet-induced
type 2 diabetic rats[J]. Physiol Int,2016,103(4) :459-468.
CAO T, GAO Z, GU L, et al. AdipoR1/APPLI1 potentiates
the protective effects of globular adiponectin o
II-induced cardiac hypertrophy and fibrosis it
atrial myocytes and fibroblasts [ J ]. PLoS |
(8):e103793.
LI H, YAO W, IRWIN M G, et al. Adiponecti
hyperglycemia-induced cardiac hypertrophy and d
by concomitantly activating Nrf2 and Brgl1[J]. Free F
Med, 2015,84:311-321.
MOTOSHIMA H, WU X,

Adiponectin suppresses proliferation a superoxide generation

MAHADEV K, et
and enhances eNOS activity in endothelial cells treated
oxidized LDL[J]. Biochem Biophys Res Commun, 2004, 315
(2):264-271.

HOU N, DU G, HAN F, et al

oxygenase-1/adiponectin axis in perivascular adipose tissue

Irisin regulates heme

and improves endothelial dysfunction in diet-induced obese
mice ] ]. Cell Physiol Biochem,2017,42(2) ;603-614.

LI R, WANG W Q, ZHANG H, et al. Adiponectin
improves endothelial function in hyperlipidemic rats by
reducing oxidative/nitrative stress and differential regulation
of eNOS/INOS activity[J]. Am ] Physiol Endocrinol Metab,
2007,293(6) :1703-1708.
JENH L, LIU P L,

Peroxisome

CHEN Y H, et al

[46]

[47]

[48]

[49]

[50]

[53]

[54]

proliferator-activated receptor « reduces endothelin-1-caused
cardiomyocyte hypertrophy by inhibiting nuclear factor-xB
and adiponectin[ ] ]. Mediators Inflamm,2016,2016.:5609121.
KYRIAKAKIS E, PHILIPPOVA M, JOSHI M B, et al. T-
cadherin attenuates the PERK branch of the unfolded protein
response and protects vascular endothelial cells from
endoplasmic reticulum stress-induced apoptosis [ J . Cell

Signal,2010,22(9) :1308-1316.

JENKE A. SCHUR R. ROGER C. et al. Adiponectin
attenuates profibrotic  extracellular matrix remodeling
following  cardiac  injury by  up-regulating  matrix

metalloproteinase 9 expression in mice[ ] . Physiol Rep, 2017,
5(24):e13523.

LIJ, SU S, ZONG X. Analysis of the association between
adiponectin,  adiponectin  receptor 1 and  diabetic
cardiomyopathy[ ] |. Exp Ther Med,2014,7(4):1023-1027.
ZHANG C, LIAO Y, LI Q, et al. Recombinant adiponectin
ameliorates liver ischemia reperfusion injury via activating the
AMPK/eNOS pathway[ ] ]. PLoS One,2013,8(6) : e66382.
MUNOZ-MUNOZ E C, KRAUSE B J, UAUY R, et al.
LGA-newborn from patients with pregestational obesity
sresent reduced adiponectin-mediated vascular relaxation and
lial dysfunction in fetoplacental arteries[]]. J Cell
1,2018,233(10):6723-6733.

L. ZHAO G. ZHU E, et al. Chronic psychological
s accelerates vascular senescence and impairs ischemia-

iced neovascularization: the role of dipeptidyl peptidase-4/

uéagonflike peptide-1-adiponectin axis [ J ]. ] Am Heart

“Assoc,2017,6(10). pii: 00642,

HAN X, WU Y, LIU X, et al

coronary no-reflow injury by protecting the endothelium in

Adiponectin improves

rats with type 2 diabetes mellitus[ ]J]. Biosci Rep, 2017, 37
(4). pii: BSR20170282.
IDA S, MURATA K, BETOU K, et al. Effect of
trelagliptin on vascular endothelial functions and serum
adiponectin level in patients with type 2 diabetes: a
preliminary single-arm prospective pilot study[]]. Cardiovasc
Diabetol,2016,15(1) : 153.

CHEN X, ZHANG H, HILL M A, et al. Regulation of
coronary endothelial function by interactions between TNF-q,
LOX-1 and adiponectin in apolipoprotein E knockout mice

[J]. J Vasc Res,2015,52(6) ; 372-382.

(AXHmE] b, WEED7





