[ P P9 o R i 27 2019 4E 7 A5 39 %55 4 ] Int J Endocrinol Metab, July 2019, Vol. 39, No. 4 .« 261 -

- LRIR -

Vaspin %3 2 B4 4% bK 5 K I 9% 2 B9 R 3P 4E F

EAF 2 EH oxpg
"LWEEAKFE, KA 030001; LB ERKES ZERNS A, KB 030009
BAZVEE . 224, Email :13503504180@ 163. com

(HEZE] 2 AUBH GRS B LA I R 1 S8 s XS S AR PR R 114 2 ~ 4 %, O L il o 2
JkISFEREAL o Sl BK KA AE AL 1 By R DR 22 A AE JHE s 1l S L I S SETE AR RO ( F2 202 2 RUBEIRN )
NREFR A S AR A8 B 00 0y, 5 OB PR S8 5l R S AR B A ) SR R 5, R S B g 1 O R A e
PALUE G iy 20 23 22 S R 2 1 B 50 (vaspin) | SENR T ZUHIB G —FAE YIS PEA BT . Vaspin ] 58 18 2L
B KA PN B2 AN ST VAR | 2 Y Y B R B L A8 S RS, R AR s DR R AL A T, T
Xof 2 BUBE PR K I AR AR AP VR o

[REEiA]  Vaspin;2 BUREH ; KR ;s ShIkokAERE AL

EEWE 1744 FHPRRHAAEDH (2015081031) 5 L7448 TA: A= ZE AP H (2014040)

DOI:10. 3760/ cma. j. issn. 1673-4157.2019.04.011
Protective effect of vaspin on macrovascular disease in type 2 diabetes mellitus Yuan Heju' Liu
Jing®, Li Na’, Liu Xiaoxia® , Li Xing’. 'Shanxi Medical University, Taiyuan 030001, China; * Department
of Endocrinology, The Second Hospital of Shanxi Medical University, Taiyuan 030009, China
Corresponding author: Li Xing, Email :13503504180@ 163. com

[ Abstract)

four times increased risk of macrovascular diseases whose pathological basis is atherosclerosis. Risk factors of

Compared with non-diabetic patients, patients with type 2 diabetes mellitus have two to

atherosclerosis such as obesity, hypertension and dyslipidemia were significantly increased in the population
of diabetes mellitus ( mainly type 2 diabetes mellitus) , resulting in a higher prevalence of atherosclerosis,
earlier onset and faster disease progression in the population of diabetes mellitus. Visceral adipose tissue-de-
rived serine protease inhibitor( vaspin) , is one of the bioactive mediators released by adipose tissue. Vaspin
plays an anti-atherosclerosis role through the improvement of the function of arterial endothelial cells, smooth
muscle cells and macrophages as well as the vascular inflammatory state, thus plays a protective role in mac-
roangiopathy of type 2 diabetes mellitus.

[ Key words] Vaspin; Type 2 diabetes mellitus; Macrovascular diseases; Atherosclerosis

Fund program ; Shanxi International Science and Technology Cooperation Project (2015081031) ; Sci-
entific Research Project of Shanxi Health and Family Planning Commission (2014040)

DOI:10.3760/cma. J. issn. 1673-4157.2019.04. 011

UEAFR 2 RO PRI (T2DM) R HIF A AE B N
1 FEAR B T EHG . T2DM H % K4S I R IER
SR USSR AR RS RIS SR 1Y 2 ~ 4 1%, P E s e iR
AAF B, C O BUE BRI F 25, Vaspin
SR A I — i g 17 PR, EL A el e B R e
LB BKREEREALVE ] . BB vaspin X T2DM K ifil
B A VE I B AL 4T 253k, LU O T2DM
KRS T SIE T S At B % o
1 Vaspin #iR

Vaspin 222 2 R £ 1 BRI 1 77) 505 0 2 —

2005 4 H A58 N 51 1 I 7E OLEFT KB (i B IE
JHERG T2DM K BRUASE R ) 1 1 € B iy 21 40 b 43 5 %)
vaspin, Avaspinf [ B 414 /2 FEFR 41 1, 4544
A3 A B ITE 9 A o BEHER— 2 78 1Y A A8
N HULER ;. Vaspin mRNA{UAE 23% 1 N AR 1D 2H 41
K A5% W5z TR ik fEkr g i 4 1
P IR D 4 b 8 25 25k . B i 1D 2 21 43 Wi vaspin
AbTEIFIE B L R IR T i R | L ]
5 440 L Rt G 0 1) 42 1 7K SFvaspin mRNA IR
fdt B A Il ¥ vaspin F 35 K S A 0.18 ~



- 262 - [ P Yo R i 27 2019 4E 7 A5 39 %55 4 ] Int J Endocrinol Metab, July 2019, Vol. 39, No. 4

1.55ng - ml™'"" 7% 1 B AR A 1% B9 BRI A
vaspinZK 5 T 10 ng » ml ™ HEEF E53530 ng - ml 12
N ML 7E vaspingK - T 5 5 44 8 45 BOF e 15 R ARBT A
Ko REfhsE kI, T2DM i35 IfiLE vaspin 7K F- 3¢
o TE—JELE 11 AHFSE 1500 442 58 257K
SYHTH, T2DM S84 I i vaspin /K P B THR 0 3%
Al g5 vaspind il UK RO 7 A T4 G, T &
BTG B 3R S TS P Y 22 SRR B g, A T
HEIIER B 2K, x5 T2DM R EAUEAE ] . (R
IM7F vaspinyfe B 52 28 H 5 £ )40 A AH G Y B8 1
Ak ML vaspin KRG R P T B, FARS5 2 h
T BB AR 3 88 TR A 85 0 2 1) o B A8 A IR
BERE AR /N FLIL I vaspin 7K A1 52 30 AR BT FF
BIG TGS xR 5 RS R KA, B
HEIGIRS R AT T , MTE vaspinK P BT,

Vaspin EA S RIGEEO . — P AUNMEE #%
SR 5 — 3 AR YT AT I 2 BRI T2DM 8 3 1ML T
vaspinZK -1, 7EHS WY T2DM B b, 0
S KT SR IR B 3 ATt 2 AR L vaspinAKCOF X 5
T 15 R AR k3 B I R AR ok s
fat T I FH R 5 22 5 [ A 23 5 | 1MLV vaspin /K -
BETE ., Ak , vaspinif 2 5 Z A= Wy i 72
AT A R R AT
2 Vaspin 5§ T2DM KM &HFT

S LT vaspin ZKF-5 T2DM K I A& RE 1Y
KRSV AR ZH0Im RSN Ny, vaspin AT Ay
T2DM K it %8 5 722 00 87 b 35 W K k90 I 7. 7
T2DM HE 5 v, BEAE R DR 2 9 SEE R R ML A8 0 &
S 4 % B Jok oA Ao R Al 7™ o AR R 1 n i, AILAAR
Wvaspin (UL RE TR W FRE . A8 T2DM fB%
H IV vaspinZKF-REARE T2DM 8 A= B 4
AR e s PR Bh kg AR B ST AR R R
1E 60 % L) b4 T2DM 35 h 5 18080 ki 22
5 L3 vaspin 7K V-4 B AR PRI £8 2 0 3 R A .
TE—TALHG 256 4] 22 4F T2DM A8 35 1Y [a] Jis o F 52
Hh, R 2 (OBUI 25 3 ik PA] 26 BBk 4 =50% ) Il T
vaspin 7K P55 BE 41 ( S50 Jok A 5 v 23 49 JRE BBk
B k- XU SR ke AE <50% ) BB R R
3 Vaspin 3t T2DM X &% 3 FRP1E A KA

BRI REAE AL S T2DM K I A5 28§14 g L ik
Bl , 0 0 A5 RE A A8 P R MR SN o A R BB T B A
5 N B AL SZ 45, ~F- 4 UL ML % G, A i
V5P R 20 O i 55 3 8 . Vaspin AEH T LR A
W, RIS KA AR ]
3.1 Vaspin XTI N 2 AL AG52 0 PN EZ 40 S 08

TR PN B AR 1 I 7 4 5K T B 32 Bt (P9 B T g B
1) S Bl Kok FE AT Ak & A ) E 2 R =
3.1.1 Vaspin I N AT Vaspin {21
B 20 LA G A R T, AR B (Ake) 7R
T AE A BB AT LA R AR S T R B AR
Mo JungZ5 WS % B, vaspin 0] 5 3 Ake B
FRAL A, R I LR 3 3 ( PI3K) / Akt {55
I [ A SRR MRS R P B A T R
Nakatsuka5:'"* 5286 % B, vaspin i) 3100 ] 5 b 17 5 4
VA B 2 LR T, LA SRy oA B 0 i 3% T 2 A O T 2R
1 78/ H AP [ 2 13 i (GRP78/VDAC) & &
P mECAR, nT 3G n Ake SRR 1k , 02 2F 240 M 3 4, S0 ]
Ca’" P S Ho8 S A P8 1~ 5 Hovaspin 5 P4 J2 41 g %
1 GRP78 AHELAE AT 9 45 P Jo P9 oz 38 s i, & $47
P K A B AR

FH 3 2, W R A R W T A L A SRR IR
S LA I & RE , A 45 P B 4 R 48 1 I R TR T
Vaspinifil iz P B # K A Bz 40 i - NADPH 4 {1k il
T3P T 00 0 P SR A G, 2 A o R R 2 A
Sy caspase-3HAFHY P B2 AP T
3.1.2  Vaspin BE N EYIRERERT  — S L ATESE
FrIMAE Ky gy & 2 CE 2 /EH . Vaspin
AT PR P Rz B — SR AL A T (eNOS) 14l 551
(ZHIRS ) 0=, dEmid in— S b A B AW
FIFEES) . Vaspinifi i | 4 PI3K/Akt/eNOS i 4%,
9 eNOS 2 1335, i i eNOSTE AL, , #F 1M 2l 35 =4l
S0 Y AL AT D REREAS ' . Kameshima %7
KIR,TERK U R B kN K 4 i rh, vaspin AT 4
THill < Tk AL, P Tt 955 7, 3850 < Tk IR B A5 < 11 eNOS
A =R e~ Wl e | WN TV A ) 2 & i)
EPORVER .
3.2 Vaspin X L5V LAY 52 0
3.2.1  Vaspin 41 LA TR FEiL
4 M F% 2 3 VK ok 58 Ak A AR L R R R AT
/MR EPEA A B F--BB ( PDGF-BB ) S Ifil 4 F- 1 UL
M H AT 7% B N R S N 2 —
Vaspin ] i Z 31 ] PDGF-BBi F: (1) p38 Ftik 755
1 27 (HSP27 ) A B 1% 1k LA S 37 1 S0 1 7= 8, BRI
vaspini@ i 1)) #| p38/HSP27 {5 5 M 1 1)) | PDGF-BB
P B S W LA T 2 o A el i) — T
FEH, vaspinii i3 T 8 40 i S 5 08 R ( ERK)
1/2 Fle-JunZd K v A (INKO) | 32F 1M 3 2 410 61 1
R ER AT A0S LT
3.2.2 Vaspin FO] W LA e EE AR R
o KB S ok R RS A 00 8 T BRI PP A vl 4T



[ P P9 o R i 27 2019 4E 7 A5 39 %55 4 ] Int J Endocrinol Metab, July 2019, Vol. 39, No. 4 « 263 -

Ve L2 M B IOk B ) 35 v R A E o A J LT
45 6P AR JE h  NADPH S Ak 2 16 R SR 1Y
TR o I M SRR 1T O 22 24 DT AL B
( MAPK) FIPI3K/ Akt{5 238 %, 1fif MAPK {5 238 %
AR DEAN S . Vaspin ] i 2540 il = W5 2045 v o7
T UL 3 e R0 114 A ORI NADPH 48 A6 il 37 1k | 2
M0 p38 FNINKL/2 1) iR 1k 2 MAPK A5 = 18 %,
T A o 35 5 0 005 - Y UL s 5 0 . )
B, vaspin A] $1 ] Akt BEfR L, BV ] PIBK/ Akef5 5
B B A5 1 10 A5 SF- UL 40 i 54 g AR L A
MAPKsHIPI3K/ Akt % 9 T i #0 A, A% B - BRI
% A e vaspin B BAMH] 0 o BRI ARG Sl R
5 A LA B Sh R A P o T KR AR Y
(IRS) -2 4ERE -1 LA A AR AR A I LN
Hg 8 ek ) MAPK f 8 18 Ak A4 g s 2
PR T, TR AR S S IRS- 1R R AL, S BOF- W
WIL4M B 9 TRS-1 8 (98 /D, Tl vaspin A] 9, 55 ik & 2K 3%
RN IRS B W MR Ak, 10 1 SF i UL 40 M g 5
Vaspin il iF BH W7 36 P 40 57% 9 48 B, BL K& MAPK
PI3K/ Akt JB & 2 Z K5 5 5% S A I -« BI5 5
%, Vol e WS S T LAY T UL R R

B4k, vaspin I3 PI3K F1 Akt BEfR 1L, A7 B T34
LAV LA T 20 T 280 e D 8 1 2638, 39 m
BERRENE™ o Hovaspin A 1056 i 2P ¥ L4 At AES
R A i A BE FE A
3.3 Vaspin X} EBEAHMIAY M Vaspinid o 41
1515 200 0 140 208 P 2 250 00 5 e 240 B 1 o TR 400 i P 7
T, Ak Sh ks BERE AL 1 TP i, Vaspin i HE I 20
ML R R A AL, X 5B F-«B AL E b
WIS Y IS A2 AR v A Y ATP 454
&t (ABC) AT AT afF R [ 5 DA 155 10 200 i 396
B2 NEE A1, MimicroRNA-33 ajili 1 [4{KABCA1
TR A0 I 1 2 1) 335 & 3, Vaaspin i 3 90 i) 4% A
F-kB/microRNA-333# 4%, [-1# ABCA1 f)/KF-, fie
N THP-1 [ 10 240 fifd w JIE [ 2 336 5 3, 0 441 g ot £ 15
W 2 i P SR, AT /D R 2 e A . TR
T3 —TIF 5T K IR, vaspin 1 il 05 48 i 3 18 R 32 4K
CD36 Z& [ F1 IR [ /st /o 0 &% B iy 1 3R ik, 1A
ABCA1 ABCGl fVE i A2 1k B 25 1 ik, dE i #
1 I 4 P S TR A M T B AR 2R A
E~ 7 /NEUHR vaspin i 35 PR AR S AR A AL BE B o B -
555 200 3 0 A0 5 200 o 5 o/~ T UL 00 5 £ 1
LUAE (BEHATR S R A= 0 bn 690 ) |, 4/ NBESR T 1
B E

TEP B W IR AR R, GRPT8 A PN 5 4% 7% 3|

MR ER T . Vaspin{f FH T GRP78/MTJ-1 (/)N EU b
JEAML DNa) FEEE 1 1) S WIFE BE S 155,
X PN 5 I 7 9 5 5 10 AR T R BE A R ¥ A 2R AR
R L U HAE B SRR AL e 36 8 v, Fr 4 14 P
o I ] 82 B B WA B IR AT . Vaspin i) 41 i P 5
O 7 383 1) I 2 A R T, D/ NSRS R BRI S 2% 7%
N FE ™~ /N RS ko R AL BEB g
3.4 Vaspin XI5 RVE RN B Sl ks AR
AU I R 108 T R ST o M S 7 2 1 4T
A5 PN B2 200 6 LA R SP- i LA 0 =2 ) Fr A A FH 5 1
o Vaspin A] $ i 26 B 23 (9 2235, 00 148 48 1
RA . Vaspinill £ FLTE AMP 3% 46 85 [ 35 il 17 0 il
PR -~ B DA T 90 ) 40 6 PR35 5 14 P s 200 P 2 A
A3 FRFRIE , U A 1R B 53 -1 I A G B 43
T-1 E-E 4 2 RS A% AR ks Ak K -1 IR,
vaspin A] J il 5P U 1) 7 A R e A% Rl -k BRI B
I C-0 5510 I 04 38005 , 28 1 400 il g8 SR 4 1R
F-oddF5 T I LA JULE PR R BT 40 1 22 35 R 559
- LA A 5 B A 2 ) R T
4 NG

AR il T — 2L 5C TRR T H S U AR AL | I
BRI B I S R W] 41 Sl vaspin Iy i A9 AFF 5T 0F
B, B T R, B A T
vaspinf R —F 2T FE A F A LU A A 45
IBERIRRE S . A SC F BT T vaspinfE T2DM K (il
B SRR RE R AL BEHE 1, B PN R 40 73 L2
JiL | G A0 B A AR P S By S AT A 2R . R
SRvaspinfE AR BB UIVE FHAEAR KRR B B2 R A
A, R A I A8 0 B AV P R S 2 D B
MU T I — 2 0 55, (H BLAT O 55 2715 , vaspin X
T2DM K i 8995 48 E A AR A T RS 78 (0 O 9 4
Fio I, vaspingy B2l T2DM K I 45 - & R ST
PITRYTHE B

2 % X #t

[1] Feng R,Li Y,Wang C,et al. Higher vaspin levels in subjects with
obesity and type 2 diabetes mellitus: a meta-analysis [ J].
Diabetes Res Clin Pract,2014,106(1) :88-94. DOI. 10. 1016/]j.
diabres. 2014.07. 026.

[2] Teshigawara S, Wada J, Hida K, et al. Serum vaspin concentra-
tions are closely related to insulin resistance, and rs77060950 at
SERPINA12 genetically defines distinct group with higher serum
levels in Japanese population [ J]. J Clin Endocrinol Metab,
2012,97(7) :E1202-E1207. DOI;10. 1210/jc. 2011-3297.

[3] Gulcelik NE,Karakaya J, Gedik A, et al. Serum vaspin levels in
type 2 diabetic women in relation to microvascular complications

[J7. Eur J Endocrinol, 2009, 160 (1) :65-70. DOL: 10. 1530/



- 264 -

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[ PR o3 i AR5 2019 4 7 H 45 39 F4f5 4 1)

Int J Endocrinol Metab, July 2019, Vol. 39, No. 4

EJE-08-0723.

Li K,Li L, Yang M, et al. Short-term continuous subcutaneous in-
sulin infusion decreases the plasma vaspin levels in patients with
type 2 diabetes mellitus concomitant with improvement in insulin
sensitivity[ J ]. Eur J Endocrinol ,2011,164 (6) :905-910. DOI .
10. 1530/EJE-10-1023.

Kovacs P, Miehle K, Sandner B, et al. Insulin administration a-
cutely decreases vaspin serum concentrations in humans[ J]. Obes
Facts,2013,6(1) :86-88. DOI;10. 1159/000348836.

Tanna N, Patel K,Moore AE, et al. The relationship between cir-
culating adiponectin, leptin and vaspin with bonemineral density
(BMD), arterial calcification and stiffness: a cross-sectional
study in post-menopausal women[ J]. J Endocrinol Invest,2017,
40(12) :1345-1353. DOI.10. 1007/540618-017-0711-1.
Fasshauer M, Blither M. Adipokines in health and disease[ J].
Trends Pharmacol Sci,2015,36(7) ;:461-470. DOI; 10. 1016/].
tips. 2015.04.014.

Sathyaseelan AJ, Adole PS, Wyawahare M, et al. Assessment of
serum VASPIN levels among type 2 diabetes mellitus patients
with or without acute coronary syndrome[ J].J Clin Diagn Res,
2016,10(12) : BCO7-BC10. DOI:10. 7860/JCDR/2016/22417.
8952.

Hao F,Zhang H,Zhu J, et al. Association between vaspin level
and coronary artery disease in patients with type 2 diabetes[ J].
Diabetes Res Clin Pract,2016,113:26-32. DOI.10. 1016/j. dia-
bres. 2015.12.001.

Yang W,Li Y, Tian T,et al. Serum vaspin concentration in elder-
ly patients with type 2 diabetes mellitus and macrovascular com-
plications[ J ]. BMC Endocr Disord,2017,17 (1) :67. DOI; 10.
1186/512902-017-0216-0.

Yang W,Li Y, Wang JY, et al. Circulating levels of adipose tis-
sue-derived inflammatory factors in elderly diabetes patients with
carotid atherosclerosis; a retrospective study [ J ]. Cardiovasc
Diabetol ,2018,17(1) :75. DOI; 10. 1186/512933-018-0723-y.
Jung CH, Lee W], Hwang JY , et al. Vaspin protects vascular en-
dothelial cells against free fatty acid-induced apoptosis through a
phosphatidylinositol 3-kinase/ Akt pathway[ J ]. Biochem Biophys
Res Commun,2011,413 (2) :264-269. DOI. 10. 1016/]. bbre.
2011.08.083.

Nakatsuka A, Wada J,Iseda I, et al. Visceral adipose tissue-de-
rived serine proteinase inhibitor inhibits apoptosis of endothelial
cells as a ligand for the cell-surface GRP78/voltage-dependent
anion channel complex[ J]. Circ Res,2013,112(5) ;771-780.
DOI:10. 1161/CIRCRESAHA. 111. 300049.

Phalitakul S, Okada M, Hara Y, et al. Vaspin prevents methylg-
lyoxal-induced apoptosis in human vascular endothelial cells by
inhibiting reactive oxygen species generation [ J ]. Acta Physiol
(0xf),2013,209(3) :212-219. DOI.10. 1111/apha. 12139.
Jung CH,Lee WJ,Hwang JY, et al. Vaspin increases nitric oxide
bioavailability through the reduction of asymmetric dimethylargin-
ine in vascular endothelial cells[ J]. PLoS One,2012,7 (12):
€52346. DOI;10. 1371/journal. pone. 0052346.

Sun N, Wang H, Wang L. Vaspin alleviates dysfunction of endo-
thelial progenitor cells induced by high glucose via PI3K/Akt/
eNOS pathway[ J]. Int J Clin Exp Pathol ,2015,8(1) :482-489.
Kameshima S, Yamada K, Morita T, et al. Visceral adipose tissue-
derived serine protease inhibitor augments acetylcholine-induced

relaxation via the inhibition of acetylcholine esterase activity in rat

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

isolated mesenteric artery [ J ]. Acta Physiol ( Oxf),2016,216
(2):203-210. DOI:10. 1111/apha. 12563.
Phalitakul S, Okada M, Hara Y, et al. A novel adipocytokine,
vaspin inhibits platelet-derived growth factor-BB-induced migra-
tion of vascular smooth muscle cells[ J]. Biochem Biophys Res
Commun,2012,423 (4) :844-849. DOI: 10. 1016/j. bbrc. 2012.
06.052.
Sato K, Shirai R, Yamaguchi M, et al. Anti-Atherogenic effects of
vaspin on human aortic smooth muscle cell/macrophage responses
and hyperlipidemic mouse plaque phenotype[ J]. Int J Mol Sci,
2018,19(6) :pii: E1732. DOI.10. 3390/1jms19061732.
Li H,Peng W, Zhuang J, et al. Vaspin attenuates high glucose-in-
duced vascular smooth muscle cells proliferation and chemokine-
sis by inhibiting the MAPK, PI3K/Akt, and NF-«kB signaling
pathways|[ J ]. Atherosclerosis, 2013,228 (1) ;:61-68. DOI; 10.
1016/j. atherosclerosis. 2013. 02. 013.
Radhakrishnan Y ,Busby WH Jr,Shen X, et al. Insulin-like growth
factor-I-stimulated insulin receptor substrate-1 negatively regu-
lates Src homology 2 domain-containing protein-tyrosine phos-
phatasesubstrate-1 function in vascular smooth muscle cells[ J]. J
Biol Chem,2010,285 (21 ) :15682-15695. DOI: 10. 1074/jbc.
M109. 092270.
Kameshima S, Sakamoto Y, Okada M, et al. Vaspin prevents ele-
vation of blood pressure through inhibition of peripheral vascular
remodelling in spontaneously hypertensive rats[ J]. Acta Physiol
(0xf) ,2016,217(2) :120-129. DOI:10. 1111/apha. 12636.
Gao JH,Zeng MY, Yu XH, et al. Visceral adipose tissue-derived
serine protease inhibitor accelerates cholesterol efflux by up-regu-
lating ABCA1 expression via the NF-kB/miR-33a pathway in
THP-1macropahge-derived foam cells[ J]. Biochem Biophys Res
Commun,2018,500(2) :318-324. DOI: 10. 1016/j. bbrc. 2018.
04.066.
Nakatsuka A ,Wada J,Iseda I, et al. Vaspin is an adipokine amel-
iorating ER stress in obesity as a ligand for cell-surface GRP78/
MTJ-1 complex|[ J]. Diabetes,2012,61 (11) ;2823-2832. DOI;
10.2337/db12-0232.
Lin Y,Zhuang J,Li H,et al. Vaspin attenuates the progression of
atherosclerosis by inhibiting ER stress-induced macrophage apop-
tosis in apoE =/~ mice [ J ]. Mol Med Rep,2016,13 (2) :1509-
1516. DOI:10. 3892/mmr. 2015. 4708.
Jung CH, Lee MJ, Kang YM, et al. Vaspin inhibits cytokine-in-
duced nuclear factor-kappa B activation and adhesion molecule
expression via AMP-activated protein kinase activation in vascular
endothelial cells[ J]. Cardiovasc Diabetol 2014 ,13:41. DOI;10.
1186/1475-2840-1341.
Phalitakul S, Okada M,Hara Y, et al. Vaspin prevents TNF-q-in-
duced intracellular adhesion molecule-1 via inhibiting reactive ox-
ygen species-dependent NF-kB and PKC activation in cultured
rat vascular smooth muscle cells [ J ]. Pharmacol Res, 2011, 64
(5) :493-500. DOI:10. 1016/j. phrs. 2011. 06. 001.
Weiner J, Zieger K, Pippel J,et al. Molecular mechanisms of vaspin
action-from adipose tissue to skin and bone, from blood vessels to
the brain[ J]. Adv Exp Med Biol ,2018, [ Epub ahead of print].
DOI:10. 1007/5584_2018_241.

(Wicki H 197:2018-11-13)

(AR SCHH - BRI



