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lation with metabolic syndrome and inflammatory diseases with the ability of improving insulin sensitivity. ~ As an independ-
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The newly found adipocytokine omentin, secreted from visceral fat tissue, is reported to have close reve-

ent indicator of the existence of carotid atherosclerosis plaque, omentin might regulate the incidence and development of
atherosclerosis.  Omentin may play an anti-atherosclerosis role by protecting endothelia cells from injuries, inhibiting the
formation of macrophage-derived foam cells, suppressing the proliferation, migration and the secreting of smooth muscle
cells, as well as its anti-inflammatory effects.  This review mainly goes through the papers in terms of omentin and its rela-

tionship with atherosclerosis, which may provide a valuable view of atherosclerosis.

O ARG A T B RS B8 T AR PR R R 2 b B BRSO AT 4 S 88l ik

FHOG O I8 PR AR T BT RS2 3 Bk S
R AL A R 2R, Bl ik ok Ao B L o J 1 A
PR AR AL ) DRI 7 A JhE S S 3l ik
st E B AL A 1) T 4 ] 2l ok ok A B A AR O 1140 ik i
BRI RA . IRITHANURRE AR A T, b2
A AR E, o3 WA ) 20 L DR A i s R
FI L MR AT T LA N R A0 1 AT
JULER A LA B I s 200 2 o it 5 BER 2, R TS 5 8
RS RERE A A2 IR A5, AR R B, AR PR R
X (omentin ) F9 &M ] L ¥4 B2 76 B Jk ok o A 1 L% 1

[WKFEBEH] 2017-03-14
[E£mH]

I H (2016SF-173)

[(1EEBHA]
E R HRBIFEL 4T H (81660210) 5 BEVE A B T SR B (2014K11-03-02-04) 5 BEPT A #1 4 K RHE T o6

S AF BRE e 1 2 37 FEI PR 2RS0T B I R R T g
ShKoRAE BE AL B PR IP PR S AR SCRL M I R 5 3
ki RERE AL BT SR TERR

1 MEZNEYFSEENEIRRFEER

M EZE H Yang Rong-Ze 25 7E 2003 4 M ¢cDNA
SCPE R R, LI RIS, 5 00 PR A DG 1) e 8 AR [X Bt
1q21.3 405 8 MANETF 7 ANE T S M
NEWTH A T BE3RR 0 —Fh g 105 A 5, b I 7 4H 211

2017-05-18

[YEBETEAN]  JANS, BE0F5T A WFFE 5 1) b S ifin 4 0 10 90 B9 23 F AL S HYAR T, E-mail 4 gerdaglj@ foxmail.com, i if
Ve e () AR B, WF5E 5 ) Ay Sl P4 i 259995 194 23 WL B YA YT , E-mail 2 chhty@ sina.com,



1180

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 11,2017

JST A8 0 b, I HLAE N K A i /N 45 1 | DR
ARG S 2 Ay 23kt IR A 2R 5
23 (RSG5 R A 5 A o8 BE L% 1 B~ 8 S LR L 7
AN o-IRTEFIBE L fh 254 A Rl )
PRS- FAA 3 i 44 R IR 1 (omentin-1) ¥ fiE
% 2(omentin-2) . XPIHWAEIRITIIA 83%11 [F]
Ttk HE2 5 MR AE A £ B R MR 11,
MR 152 H A EZE R4,

Moreno-Navarrete 25> 1 H &5 248 (v B ifit & 1
W BOWE TR A7 P 32 18 & B, 18 B I iR 2R KO
T R B R B . Mazakitovi 451 HUAR I R
ELE AL R ILH L B A L S R R 1 3R
IR R BRI LB HT A2 LA S 1k K ST 558 e, e
HAEAE DRSS AT R IE o JBE 5 R IG BUE T S
PR AR IEH

FERREAR BL T, I 2R 5 LA S AR AR G
FIELfe R I 3R 1 R A I o ARG (R
VRS, TR X — B AR Az A 2 A
W PR s F8 2 DL S A R B 3R IR Y 22 e D 3L
CEAIERE P R I I 2 1 ok B A
REZE 1 MR B 3 55 | i i 55 2 A AR Y 8
W R 2R R AUHSEY . Bremer %7 K MTEAR ISR &
TEEE T MRS T AR MR 1 K
BB,

MERIAATRES 5 T RAER N, A BE K
By ZHRHOY 2 98 00 BLER G AF 8 58 78 40 — HURUIK
RIT I, RAE T8 bR I K C 0 8 [ ( C-reactive
protein, CRP ) A8 A6 AT T30 M i 2 1 A8 1k, 42
ARMER 1 ATRES S T RIERY . 5% R A 1Y
X R i 4H 2 A R S mRNA R 3B KA — X Af
518 1 2 JRE M i A g 3 8 B R RE AR OGP T
XRG4 R O 1 W I R K TR
KHREBFE RUMBERTEES S T R RAE
SN

2 MEZRSHKREFELRXER

BRI R R Ak 1Y 5 A o B2 Ak 2 Bl bk N R R
BT N KRR LT AL AR BRETUIE 1, Bl bk ok
FEREAL 2 R R R gl ik, Al S 300 E AR A Y R
B Ikr ol L ZE AT BE 20 S0 Bl ko A AT ARG
EUB Jk P B v B RS R 850 0 ok B B S ) L 3 bk
SRR AL R BE 1 B R K B A% 5 3 RE ( brachial
ankle pulse wave velocity, BaPWV ) W £ 7R ) ik 35 £

T A e 25 1) 3 ok b 23R A7 P Bk A8 . Kadoglou %5127
N 32 30 B S kR e AL 5 2 Sl ik s
FERE AL S TC Bl kot R AE AL J5 & IR, 25 B8 Bl ik obs A Al
AR BE B ok A A A A 0l 37 R ZR 1 Wk AR TC
KK EERE AL 41, Shibata "% X H 7 fd B 53 v 1)
WLEE R L, BhSE TAR IR R PR 1 5 FL B Sl ks
FERE AL B bR ——20T 3l oK P9 5 e 88 52 82 52 £ R G
Yoo %51 FEXT [ 2 FUE PR A HE A B 58 P kR,
MR 1T 2 BOE PR 852 AR5
ik SR RS (8 T S PR 2R A0 7K - 1 O 58 3R i 7 5
BhKR AR BEHR S A 1 FT REPEAIG ; LG A1 1 R IR 1
J& 2 BB R B BaPWV 1) 2l 57 5 4 56 52 i
2RI HAEACEAE R ) A T35 HUT 3 A DG
BSRFFEAE . X I R WLEE AR S IR 1 55 3l kot
FEREAL 52 RAHOC , W RE B P KoM RERE AL T .
2.1 MERESMmME R KA

A8 PN R 448 X6 43 4 1 5 Iy 2 2l Jok ok At Ak
MR EHER T2 I 1 (4T 3h Bk it B 1 Ak A
FHPT RS H A S A AP VR RTAROG . IR 1 BefS
AL A 1 450 43 5 | A a5 P B A RN 4 i 1
B TERUMEARRY RS CRP S5 5,
£ 1 AREER M — AL A (nitric oxide, NO) 52 [
AP N NO [ i = 2 (i 2 3h ik ok Rk
AR KA SR — IR R 1
Fe R4 AR L 85 NO SE Ry, I HURE R Bl 4
T EA N W ER R S AT R A — 4 A
A& B ( endothelial nitric oxide synthase , eNOS ) i
X LGS A &7 s AR F O e 7 I 3 A R 4t
YERT/NRUG , FEREE eNOS BN, MR (2 iF T
S PR AR L A MRS, B I A i B L
b WS NI K N B 40 6 26 T o 2N R i 3R A B
J5 B, I I 2R R A 2E P B2 40 D [ i 6 A 5 48 43
b, I ELREM R N A g Tt
22 WMERESmMEERMAE, FiBildam

TESN KRS RERE Ak 1 L35 A2 v, 453 403 194 1 38 I
B 20 i 30 40 1) 285 B 43 F 1 (intercellular adhesion
molecule-1,ICAM-1) | M5 4 9 25 5T 1 (vascular
cell adhesion molecule-1, VCAM-1) % &l 2 (cy-
clooxygenase-2, COX-2) & Ifil /M A ¥ 4 K B +
(platelet-derived growth factor, PDGF ) 55| i PR 4% 4]
HEL R RN I3RS A0 05 1) N B v, 40k T 5 5 Wk 4
DRV IR 20 B SR B 70 N KT T i 3 Jok ok 4 1l 4 114
S AR ——RR A0 A W A VR 9 VK 40 A
BGRB8 T M E R4 ML CD36 | i
EFRZM A TR A B by v R R B s i K




CN 43-1262/R " EBh ka4 2017 4F56 25 B4 11 1Y) 1181

fifp AT ] 4801 B IR 85 B2 R 2 11 5 RS 1 9 TR 40 TR
B EREANILZA TR R, R R P9 B &
JIEL I S S P 22352 T 00 4 5 e 40 e i 94
IRANML A Ak

ICAM-1 ,VCAM-1,COX-2 PDGF %4 K A Fib
AT LA | I A8 T8 AL L ) 985 T R 194 i A P
T SR L T S A i A8 PN IS5 L B B A S i TR A
L G I I T A 5 T AR A R Y A R
JBT . V-3 L2 Y S0 A% 4 B 0 K 0 L ) T i i £
B BRI FERE AL A8 ik — 20 R, B Dk e 1Y IS ok
FESEHIE 18, 137 3l ) 5 K A 2O, Ak i 5 S O i
LS, SR, FIEER 1 AEAS I PDGF 514
2 H K - (endothelia growth factor, EGF) 5]z Y
ST JULAR M K B SRR Y SR FH AT R R e et
PG p38 Al e-Jun & FE 0 B ( c-Jun N-terminal ki-
nase , JNK ) 38 i , #1001l & 9 ~F- T AL &4 1 v g 3R 4 1A
F a(tumor necrosis factor-o, TNF-a) 415 #J VCAM-
1 AT Fi— s R MR 35 1k 2 P13 6 ( adenosine
monophosphate-activated protein kinase, AMPK ) i i
PRI SZBERY 2350 R 1 R B o 240 B o 14
FBELBGHRr T LE JROR T AR e D 2R 1 1 43

PRIt , O J158 2% R e o 1 Wk 4 A 9 96 TR 4 i
FOTE F8 AT L0 P ) 34 5 0 4% o B 40 7 5
Pk ks RERE AR Y A A K R
23 WEREREMEXRERN

Ross' ™ IAHy , S AE S S 20 ik ke i i Ak % 78 %
JEPRRZ O R R S IR SR A I A S S TP R
HYRVEF, Moreno-Navarrete Sl ZE R A B
W3 M B 2 5 489 I F CRP , A i/ & 6 (in-
terleukin 6,11-6) 2 A ¢, (RSN SL 5 iF — 2P R W
WIREZE 1 #046] CRP L% PN B2 A2 4 R F (vascular en-
dothelial growth factor, VEGF) 5| & i il %8 N |2 £ 75
AL 25 B, DA 2 CRP | TNF-a 51 & ) #% 7 «B
(nuclear factor kappa B, NF-kB) {4k "', MEZE 1
ERERE T AMPK 4] JNK 7 £ AT B AR COX-2
ik, RIEPUNAT SAEVEFST o NIk K 4h
frh, RIBEER 1 40 TNF-o /59 THP-1 B4 4
RRM . PN EC AN ROREER 1 3 NF-«B ] TNF-
o A1 ICAM-1 Fll VCAM-1 I A W 1
i AP TNF-o v 5 B9 35 LA ICAM-1 Al
VCAM-1 FR23K S A A0 0T - JIL 200 i F) 285 B A=
Y FEE RN R 1R A M2
) EE e R KA M1 BT I R REAIR TNF-o IL-16
(kK22 gl kol R A AL A AL /N L4571

JREZR 1 T AT /) B o 2% v JIEL e e B2, 44 /0N 32 50 ik
SRR A A o5 BB A7, 0 o] oA A BB R B B
Wik 200 L 19035 1 L0 1 4 9 D 5 D 2 1 ) 0
W AR E R = N B Rk AR
21 /NEZRSS G HE AR/ B 3 ook o B He 1o AR
B b /N B/ s OF HAEH 2 3h kb, B kg
FRVEAY TNF-o | IL-6 B AR AL B 1 A2 R
PRF 23k /0t o 65 28 T B 3 sk 4 o] 2 A P
AR AN, B8 2 00 A S TR - B R 4 1ML B R
YRR,

25 BRI IR G P R DR VR TP L
RSB A T L v 200 i T 0 R 20 PR 1l 1
VR F LA ST M A8 2 RE A T, AT X 2l Jik o A Bt Ak
B AR P A PR E T . IR 1 RERS
e BEEE TR B( protein kinase B, PKB) gk , ik
TG eNOS T8 H# ;76 TNF-a /-5 T, MR 1 el
T INK K 240 B AP 55 28 1B (extracellular regu-
lated protein kinases, ERK ) il % & # T iif &
[T (EP 1) S S W R (S L SE N LR S
A T AR 5 o3 1 SO EAE R0 A B
1o I HAEARFENTE AL | 00 528 %o 5 fok ok
FEREAbCo i 1048 T A i A 52 e AN S A W], ZEXT H
AR UREE rh A IR, T AR Bl Jkoos A Rl A B0 JEE
SR MK IR 1 ACTH g e 5 AR 4R
JREZR X e O o A PR AP o T R B0 1 e Y
PRAREE R B, 90 25 PR 5 A4 rh A7 FE AR DG
(R 5500 IV AR DG PE Yl e mT DL o i
2 1 XSk R AL N BT AR WV E FIRONAT A 155
it — 25T

[ &% k]

[1] Li Y, Wang DD, Ley SH, et al. Potential impact of time
trend of life-style factors on cardiovascular disease burden
in China [ J]. J Am Coll Cardiol, 2016, 68(8) . 818-833.

[2] Lobato NS, Filgueira FP, Akamine EH, et al. Mechanisms
of endothelial dysfunction in obesity-associated hypertension
[J]. Braz J Med Biol Res, 2012, 45(5) : 392-400.

[3] Chiricozzi A, Raimondo A, Lembo S, et al. Crosstalk be-
tween skin inflammation and adipose tissue-derived
products : pathogenic evidence linking psoriasis to increased
adiposity [ J]. Expert Rev Clin Immuno, 2016, 12(12) ;1
299-308.

[4] McGown C, Birerdinc A, Younossi ZM. Adipose tissue as
an endocrine organ [ J]. Clin Liver Dis, 2014, 18(1);
41-58.

[5] Onur I, Oz F, Yildiz S, et al. Serum omentin 1 level is as-



1182

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 11,2017

sociated with coronary artery disease and its severity in
postmenopausal women [ J]. Angiology, 2014, 65(10):
896-900.

[ 6] Kadoglou NP, Tahmatzidis DK, Giannakoulas C, et al. Se-
rum levels of novel adipokines, omentin-1 and chemerin,
in patients with acute myocardial infarction; KOZANI
STUDY [J]. J Cardiovasc Med, 2015, 16(5) : 341-346.

[7] Balli U, Bozkurt DS, Ongoz DF, et al. The levels of
visceral adipose tissue-derived serpin, omentin-1 and tumor
necrosis factor-a in the gingival crevicular fluid of obese
patients following periodontal therapy [ J]. J Ora Sci,
2016, 58(4) . 465-473.

[ 8] Shibata R, Takahashi R, Kataoka Y, et al. Association of a
fat-derived plasma protein omentin with carotid artery
intima-media thickness in apparently healthy men [ J]. Hy-
pertens Res, 2011, 34(12); 1 309-312.

[9] Yoo HJ, Hwang SY, Hong HC, et al. Association of circu-
lating omentin-1 level with arterial stiffness and carotid
plaque in type 2 diabetes [ J]. Cardiovasc Diabetol, 2011,
10(1): 1-8.

[10] Schiiffler A, Neumeier M, Herfarth H, et al. Genomic
structure of human omentin, a new adipocytokine
expressed in omental adipose tissue [ J]. Biochim Biophys
Acta, 2006, 1732(1-3) : 96-102.

[11] Pickering RT, Lee MJ, Karastergiou K, et al. Depot de-
pendent effects of dexamethasone on gene expression in
human omental and abdominal subcutaneous adipose
tissues from obese women [ J]. PLoS One, 2016, 11
(12): e0167337.

[12] Berti L, Hartwig S, Irmler M, et al. Impact of fibroblast
growth factor 21 on the secretome of human perivascular
preadipocytes and adipocytes: a targeted proteomics ap-
proach [ J]. Arch Physiol Biochem, 2016, 122 (5):
281-288.

[ 13] Wesener DA, Wangkanont K, McBride R, et al. Recogni-
tion of microbial glycans by human intelectin-1 [ J]. Nat
Struc Mol Biol, 2015, 22(8) . 603-610.

[ 14] Zabetiantarghi F, Mirzaei K, Keshavarz SA, et al. Modu-
latory role of omentin-1 in inflammation: cytokines and
dietary intake [ J]. J Am Coll Nutr, 2016, 35(8):
670-678.

[ 15] Moreno-Navarrete JM, Ortega F, Castro A, et al. Circu-
lating omentin as a novel biomarker of endothelial dys-
function [ J]. Obesity, 2011, 19(8): 1 552-559.

[ 16] Mazakitovi S, Vaisbuch E, Tarca AL, et al. Characteriza-
tion of visceral and subcutaneous adipose tissue transcrip-
tome and biological pathways in pregnant and non-
pregnant women : evidence for pregnancy-related regional-

specific differences in adipose tissue [ J]. PLoS One,

2015, 10(12) ; €0143 779.

[17] Chen Q, Shang X, Yuan M, et al. Effect of atorvastatin
on serum omentin-1 in patients with coronary artery
disease [ J]. Coron Artery Dis, 2017, 28(1) ; 44-51.

[ 18] Sperling M, Grzelak T, Pelczyfiska M, et al. Concentra-
tions of omentin and vaspin versus insulin resistance in
obese individuals [ J]. Biomed Pharmacother, 2016, 83.
542-547.

[ 19] Berstein LM, Iyevleva AG, Mukhina MS, et al. Features
of omental adipose tissue in endometrial cancer patients
with *standard’ or ‘ metabolically healthy’ obesity; asso-
ciations with tumor process characteristics [ J]. Springer-
plus, 2016, 5(1): 1 900-907.

[20] Guvenc Y, Var A, Goker A, et al. Assessment of serum
chemerin, vaspin and omentin-1 levels in patients with
polycystic ovary syndrome [ J]. J Int Med Res, 2016, 44
(4) . 796-805.

[21] Shibata R, Ouchi N, Takahashi R, et al. Omentin as a
novel biomarker of metabolic risk factors [ J]. Diabetol
Metab Syndr, 2012, 4(1) . 37-40.

[22] Bremer AA, Jialal I. Adipose tissue dysfunction in nascent
metabolic syndrome[ J]. J Obes, 2013, 2013. 393192.

[ 23] Watanabe K, Watanabe R, Konii H, et al. Counteractive
effects of omentin-1 against atherogenesis [ J]. Cardiovasc
Res, 2016, 110(1) . 118-128.

[24] Robinson C, Tsang L., Solomon A, et al. Omentin concentra-
tions are independently associated with those of matrix met-
alloproteinase-3 in patients with mild but not severe rheuma-
toid arthritis [ J]. Rheumatol Int, 2016, 37(1) . 3-11.

[25] Ross R. Atherosclerosis: an inflammatory disease [J]. N
Eng J Med, 1999, 340(2) . 115-126.

[26] Ross R. The pathogenesis of atherosclerosis; a perspective
for the 1990s [ J]. Nature, 1993, 362(6423) . 801-809.

[27] Kadoglou NP, Lambadiari V, Gastounioti A, et al. The
relationship of novel adipokines, RBP4 and omentin-1,
with carotid atherosclerosis severity and vulnerability [ J].
Atherosclerosis, 2014, 235(2) : 606-612.

[28] Uemura Y, Shibata R, Kanemura N, et al. Adipose-de-
rived protein omentin prevents neointimal formation after
arterial injury [ J]. FASEB J, 2015, 29(1) . 141-151.

[29] Gimbrone MA Jr, Garcia-Cardena G. Endothelial cell dys-
function and the pathobiology of atherosclerosis [ J]. Circ
Res, 2016, 118(4) . 620-636.

[30] Harada K, Shibata R, Ouchi N, et al. Increased expression
of the adipocytokine omentin in the epicardial adipose
tissue of coronary artery disease patients [ J]. Atheroscle-
rosis, 2016, 251 299-304.

[31] Maruyama S, Shibata R, Kikuchi R, et al. Fat-derived

factor omentin stimulates endothelial cell function and is-



CN 43-1262/R " EBh ka4 2017 4F56 25 B4 11 1Y) 1183

chemia-induced revascularization via endothelial nitric
oxide synthase-dependent mechanism [ J]. J Biol Chem,
2012, 287(1) ; 408-417.

[32] Naito C, Hashimoto M, Watanabe K, et al. Facilitatory
effects of fetuin-A on atherosclerosis [ J]. Atherosclerosis,
2016, 246(13) . 344-351.

[ 33] Hiramatsu-Ito M, Shibata R, Ohashi K, et al. Omentin at-
tenuates atherosclerotic lesion formation in apolipoprotein
E-deficient mice [ J]. Cardiovasc Res, 2016, 110(1):
107-117.

[34] Kazama K, Usui T, Okada M, et al. Omentin plays an
anti-inflammatory role through inhibition of TNF-alpha-in-
duced superoxide production in vascular smooth muscle
cells [J]. Eur J Pharmacol, 2012, 686(1-3) . 116-123.

[35] Chen X, An X, Chen D, et al. Chronic exercise training
improved aortic endothelial and mitochondrial function via
an AMPKoa2-dependent manner [ J]. Front Physiol,
2016, 7(3) : 631-640.

[36] Jenkinson SE, Brown LJ, Ombor J, et al. Identification of
novel peptide motifs in the serpin maspin that affect vas-

cular smooth muscle cell function [ J]. Biochim Biophys

Acta, 2017, 1864(2) ; 336-344.

[37] Yamawaki H, Kuramoto J, Kameshima S, et al. Omentin
a novel adipocytokine inhibits TNF-induced vascular in-
flammation in human endothelial cells [ J]. Biochem Bio-
phys Res Commun, 2011, 408(2) : 339-343.

[38] Zhong X, Li X, Liu F, et al. Omentin inhibits TNF-
alpha-induced expression of adhesion molecules in endo-
thelial cells via ERK/NF-kappaB pathway [ J]. Biochem
Biophys Commun, 2012, 425(2) . 401-406.

[39] Shibata R, Ouchi N, Kikuchi R, et al. Circulating
omentin is associated with coronary artery disease in men
[J]. Atherosclerosis, 2011, 219(2) ;. 811-814.

[40] Menzel J, di Giuseppe R, Biemann R, et al. Omentin-1
and risk of myocardial infarction and stroke: results from
the EPIC-Potsdam cohort study [ J]. Atherosclerosis,
2016, 251 415-421.

[41] Saely CH, Leiherer A, Muendlein A, et al. Coronary pa-
tients with high plasma omentin are at a higher cardiovas-
cular risk [ J]. Data Brief, 2016, 6; 158-161.

(MESCHidE )

(L#F 1178 W)

[25] Tammineni P, Anugula C, Mohammed F, et al. The
import of the transcription factor STAT3 into mitochondria
depends on GRIM-19, a component of the electron trans-
port chain[ J]. J Biol Chem, 2013, 288(7) : 4 723-732.

[26] Wegrzyn J, Potla R, Chwae YJ, et al. Function of mito-
chondrial Stat3 in cellular respiration [ J ]. Science,
2009, 323(5915) : 793-797.

[27] Szczepanek K, Chen Q, Derecka M, et al. Mitochondrial-
targeted signal transducer and activator of transcription 3
(STAT3) protects against ischemia-induced changes in
the electron transport chain and the generation of reactive
oxygen species[ J ]. J Biol Chem, 2011, 286(34): 29
610-620.

[28] Fuglesteg BN, Suleman N, Tiron C, et al. Signal trans-
ducer and activator of transcription 3 is involved in the
cardioprotective signalling pathway activated by insulin
therapy at reperfusion[ J]. Basic Res Cardiol, 2008, 103
(5): 444-453.

[29] Kelly RF, Lamont KT, Somers S, et al. Ethanolamine is a
novel STAT-3 dependent cardioprotective agent [ J ].
Basic Res Cardiol, 2010, 105(6) : 763-770.

[30] Lacerda L., Somers S, Opie LH, et al. Ischaemic postcon-
ditioning protects against reperfusion injury via the SAFE
pathway[ J ]. Cardiovasc Res, 2009, 84(2) . 201-208.

[31] Lamont KT, Somers S, Lacerda L, et al. Is red wine a
SAFE sip away from cardioprotection? — — Mechanisms
involved in resveratrol- and melatonin-induced cardiopro-
tection[ J]. J Pineal Res, 2011, 50(4) : 374-380.

[32] Frias MA, Lecour S, James RW, et al. High density lipo-
protein/sphingosine- 1-phosphate-induced
cardioprotection; Role of STAT3 as part of the SAFE path-
way[ J]. Jakstat, 2012, 1(2): 92-100.

[33] Penna C, Settanni F, Tullio F, et al. GH-releasing hor-
mone induces cardioprotection in isolated male rat heart
via activation of RISK and SAFE pathways[ J]. Endocri-
nology, 2013, 154(4): 1 624-635.

[34] Yu L, Li B, Zhang M, et al. Melatonin reduces PERK-
elF2 alpha-ATF4-mediated endoplasmic reticulum stress
during myocardial ischemia-reperfusion injury: role of
RISK and SAFE pathways interaction [ J ]. Apoptosis,
2016, 21(7) ; 809-824.

(HESCH )



