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[Abstract] Vasohibin-1 (VASH-1) is an endothelium-derived secreted protein, which regulates
angiogenesis by means of negative feedback modulation. VASH-1 suppresses the effects of vascular endothelial
growth factor with negative feedback mechanism,and involve in a variety of anti-angiogenic effects. As a self-
defense factor of the body, VASH-1 maintains the integrity of vascular endothelium,which plays a role in
preventing microvascular complications of diabetes. Recent studies have found that VASH-1 could relieve
microvascular damage , regulate inflammation, and delay renal interstitial fibrosis in glomerular endothelial and

mesangial cells. Therefore, VASH-1 plays an important protective role in diabetic nephropathy, and may

become a new target for the treatment of diabetic nephropathy.

[Key words] Diabetic nephropathy ; Vasohibin-1; Vascular endothelial growth factor
(Int J Endocrinol Metab ,2015,35:246-247)

Wl DRI B (DN ) S 175 & 28 A B 1 = 22
,2 TUBE PR i 3 h 2 309%~40% % J M DN 1E
DN FUHA AT SR 2 B /N BRI IS AT | B/ NER AR /NS
R AR B/ NER IR R R A B LR
B 2 1) B /INBRAEE AL ) 5T £F 4k 4k  Watanabe 55!
it DNA W B3R S AT 76 P B 4 i o B o — o
B9 P9 R 40 B R P 1A A= B 1Y BT T vasohibin
(VASH)-1 AR A i i A58 A= 1 20 PR 1, B e
T L N 2 A2 K P (VEGE)7E DN R 4 1L 45
ARAER, 5 F7K AT DN 4L T Hm& s, ik
Z RN HOR B Z YOG . A6 VASH-1 7 DN Hr)
ST I TLRA
1 VASH-1 &4

I8 A A ) PR 2201 VASH J2& 58 & B 1L

DOI:10.3760/cma.j.issn.1673-4157.2015.04.008

FELTH 1L TARH YOI H (2011225017 ) s LB R
BOGHRII H (F11-262-9-06)

FEZ AL 110001 PLFH, i AR A=Y 56— BE Be N 4 5
fRigHRER

WEEE . TR, Email ; wyemu@163.com

BRI T, BB WA RY, B VASH-1 il
VASH-2, Hirt VASH-1 £ P K 240 i v 2235, 4 il afi
BT, 2 PN R AN T Y 32 R R 75 1T VASH-2
52 MR, fE AN N 258 2 F I A, I AE
BRI AR R I AR U, A S B A R AR
4 I A BG4 701230 Suzuki 5514153 25 H /N7
VASH 454 8 (SVBP), /£ VASH-1£1 VASH-2 fiY
Ay IEEAR, AT R 2 R AR R o VASH-1
T AFE T R 2, DU RIIG Sk 22
U2 U I IV TR 5 B3 PR Bz 40 B b, A 3 i 41 i
WA FGRI VEGE FIRGEF 220 i A K IR 7--2 # ] LA
5k VEGF 324 2 5T Ui 32 22 2000 4% 2 H
Cd , % VASH-1 T Bt S it , 30 P B 240 i i %
FFIIHGHE | AT A O, PR VASH-1 8 UF B 2
PETPUMAE A A P EE RN 5 F o
2 VASH-1 B & & B AE A

VASH-1 /A 148 A= i 4 9875 K7, BE W Gk 0
il 10 A5 PN B 200 B A, AR AR R T A TR R
B VASH-1 fA7E T e IR A P ZE SR
B JFREL DN ZERE ST R 5 2R i 4121



[ B A 43 AR B 24 75 2015 4F 7 JT45 35 %45 4 1 Int ] Endocrinol Metab,July 2015,Vol. 35,No. 4 <247 -

HU 121 R A B i A8 2 e R 40 ) /)
SUERD VASH-1 5, Mg A= K LTt IEB VASH-1
REAE VAo B 04 1035 A 12 A P98 7, VASH-1
AT LA Ao 36 R AE Ak S A T 2 AR A S R
PRI 2 FH G 1, 3250 P 52 0k s 77 A 32 1, %iE
S 148 (R BRI S 2 R 3 B, [ B VEGE W] D) P 42
TN 1 SR 955 200 i RN PN B2 4R Zeste [R]JRY) 2 B s T
(EZH2) 7K AT il A48 A6 R VASH-1 H Ak
MG, Bos B3 22 UG K5 DT ER EZH2 JEH
2 SPEUN K A0 VASH-1 PSS AL, 000 i s 2k e,
MU VASH-1 G825 M8 A 19 & 48, st /e
HMIEE VASH-1 R nT LARH 1FRives i As 28 fR il 4x
A5 R, I LA 8 i LB ok 8 24 35k ) 4 R 2
XA TR E VASH-1 7608 P K2 20 b s B4
5 A JSAE FH AT R Ay 0 g ) 9905 B2 AR AR

3 VASH-1 7£ DN Fgy/E

3.1 BUMASARAEN  VEGF 25 DN BIA) S5
A B, T RBS B /NERRE K VB R Bt 3 IR
HINAE Z P B AR A 51 VASH-1 /E VEGF
SAIMAE A AT X DN S A A A .
F 9% K IAE e 4 75 0 0 R /D BB VASH-1+ /)N
FUE R JRrh, LAY VEGEF-A /K-8 s, 15
FibR VASH-1 BB S BRI FEEL G ; LAh , ZEREIR
9§ VASH-17 /NI VASH-1 siRNA #5941 2
Al VEGF-A /KN, 18 Al HE 5230 DN 184k,
ESASESR BRI S EH VEGE-A 7KF-1 E i
AT LAY/ B I AR R A8 400 58, DRLHORRE R VASH-1+-
/B VEGF-A 7K 38 T g 2 AR 22 B fof i 45 401 3
JIT ST, /- PN B2 AR I B 4 F CD31 A7 T il
BRI, fES SRR A A BRI
RIS 5 A RN A L, BB IR VASH-1# /N
U CD31+ B /INER A 1z 440 A T Rk — 253 i, &
= VASH-1 ARS8 A %, SB0i v B e
A e,

3.2 PENTRVER AN A 20 L B
M1 7 E IEAN A A 9 P PR, 398 2 14k s I, ik
TG M2 B I AR Bt R o DR U B A A 0 R
PR RN LA A AU 0 1 2 FRUBE R /) BB
R VASH-1 BE ] M1 5 vk 40 7 2F i 2 2
PER P A% AN -1 R IR IE N o B3
el 7E VASH-1+- B AERH /N, M2 78 g 2 i
S3UAFRIHT 5 20 JEL PR A A FE-10 RN M2 TR
MR FREPREY CD206 ik FHm2, HO AT il
TESE M2 T80 [ 0 200 i 2o B A% - T A A P 1 7 2%

XN BRI R 4 A P B0 /E VS, Ui B VASH-1
T RS FE R B A ROBOIRAE T M1 A M2 R
W 4 P 2 8, R Rk R, R PR - W A
R RGE, BB R M VAR B SRS UESE
PRI A S A2 R P B 7 B IR
T, B AR NP R 65 BAZ R T« B IR 1 o
KT, HAE VASH-1% /NFUh i — 2 T i, IR i
INA VASH-1 (R IE R R -« B 15538 I A0S , AT
s (8] 5T 5 A R, A2 DN Y 5 PR AL E R
RIAE DN B &4, VASH-1 BRI R B 212
RAVER A T — ST IESE
33 PIAALAER B REL 4R IR DN BRI Y
BURERE 2 — , A B TE 1 AU RO/ B
H LU, VASH-1 38 i 90 il 5% 1k A= B (TGF)-B
IOV X DN LR Ab = A= e IR Y7 Do),
REJRE B 2 RUBE PRI /N BRI S 2 N VASH-1 JE 1)
W EEBAA B/ NERIE R /N IR R R DL
FRIESLANIV BRI SRBURAS B35 32, fo e 2l
BN TCF-B, B2 5 B4, UERHVASH-1
FLA A 2 A R B[R] B 2T A /R L 8
W52, N IEPE VASH-1 385 TGF-B, Al R i
RN o3 T WEIR AL Smad3 , X\ 18] 5 £F 4 Ak = Ak Y A
(IR FHNZE VASH-1 FEPBRE/ NG B B
B , TGF-B/Smad & A A5 555 4458 , Smad
HEH AT S F«B (5 S AR, AT B R
SN FNEFGEAR! 20, i T HEI , VASH-1 Al it TGF-
B/Smad J A% K F-xB {555 18 % X B 8] 5 41 4 1k =
AR VE R, B VASH-1 B8R VAY7 7T BE G
Y7 LT AEACAR G B B AT 7

VASH-1 1ER P B IR IR 1, ARG 1 2
Tt VR T ATL A O I A A, A R T R
AIBTINAE A AR o B AR B/ INER A B2 4 0 R FEE 4
Jr RS DN RO A 3 3 IR — R A N
FasgE RYEROE, ARG 1 TGF-B/Smad K 4% [HF-kB
15 R it B (R R T 44, % DN AR I BT
KABTT AR R L BETFA TR A VASH-1 A 2
VE R 8L 1) 259, %6 43§ /KFiRY7 DN B
IR FEANE

Z £ X #

[1] Watanabe K,Has egawa Y, Yamashita H,et al.Vasohibin as an
endothelium-derived negative feedback regulator of angiogenesis

[J].J Clin Invest,2004,114(7):898-907.

(FE% 251 )



FE B 9 4 AR 2 A 2015 48 7 145 35 555 4

Int J Endocrinol Metab,July 2015,Vol. 35,No. 4

+251-

[11]

[12]

[13]

[14]

[15]

[16]

binding protein-4,and vaspin concentrations and insulin resis-
tance in morbidly obese subjects[]J].Mediators Inflamm,2013,
2013:861496.

Nourbakhsh M, Nourbakhsh M, Gholinejad Z,et al.Visfatin in
obese children and adolescents and its association with insulin
resistance and metabolic syndrome[J].Scand J Clin Lab Invest,
2015,75(2):183-188.

Gouranton E, Romier B, Marcotorchino J,et al.Visfatin is
involved in TNFa-mediated insulin resistance via an NAD(+)/
Sirtl/PTP1B  pathway in 3T3-L1
2014,3(3):180-189.

Sun C,Zhang F,Ge X, et al.SIRT1 improves insulin sensitivity

adipocytes [J].Adipocyte,

under insulin-resistant conditions by repressing PTP1B[J].Cell
Metab,2007,6(4):307-319.

Choi YJ,Choi SE,Ha ES,et al.Extracellular visfatin activates
gluconeogenesis in HepG2 cells through the classical PKA/
CREB-dependent pathway [J].Horm Metab Res,2014,46 (4):
233-239.

Song HK,Lee MH,Kim BK,et al.Visfatin:a new player in
mesangial cell physiology and diabetic nephropathy [J].AM ]
Physiol Renal Physiol,2008,295(5):F1485-F1494.

Kang YS,Song HK,Lee MH,et al.Visfatin is upregulated in
type-2 diabetic rats and targets renal cells[J].Kidney Int,2010,

[17]

[18]

[19]

[20]

[21]

[22]

78(2):170-181.

Bessa SS,Hamdy SM,El-Sheikh RG.Serum visfatin as a non-

traditional biomarker of endothelial dysfunction in chronic

kidney disease:an Egyptian study[J].Eur J Intern Med,2010,21

(6):530-535.

Benito-Martin A, Ucero AC,lzquierdo MC,et al.Endogenous

NAMPT dampens chemokine expression and apoptotic responses

in stressed tubular cells[J].Biochim Biophys Acta,2014,1842

(2):293-303.

Kang YS,Song HK,Lee MH,et al.Plasma concentration of

visfatin is a new surrogate marker of systemic inflammation in

type 2 diabetic patients [J].Diabetes Res Clin Pract,2010,89

(2):141-149.

Takase O, Marumo T,Imai N,et al.NF-kappaB-dependent

increase in intrarenal angiotensin I induced by proteinuria[J].

Kindey Int,2005,68(2):464-473.

Huang Q,Guo Y,Zeng H,et al.Visfatin stimulates a cellular

renin-angiotensin system in cultured rat mesangial cells[]].

Endocr Res,2011,36(3):93-100.

Eyileten T,Sonmez A,Saglam M, et al.Effect of renin-angiotensin

aldosterone system (RAAS) blockade on visfatin levels in diabetic

nephropathy[J].Nephrology( Carlton ), 2010, 15(2):225-229.
(Hieh H 1 :2015-02-07)

(EHEF 247 W)

(2]

(3]

(4]

[5]

(6]

(9]

[10]

[11]

[12]

Affara M,Sanders D, Araki H,et al.Vasohibin-1 is identified as
a master-regulator of endothelial cell apoptosis using gene
network analysis[J].BMC Genomics,2013,14:23.

Sato Y.The vasohibin family:a novel family for angiogenesis
regulation[J].J Biochem,2013,153(1):5-11.

Suzuki Y, Kobayashi M, Miyashita H,et al.Isolation of a small
vasohibin-binding protein (SVBP) and its role in vasohibin
secretion[J]. J Cell Sci,2010,123(Pt 18):3094-3101.

Naito H, Kidoya H,Sato Y,et al.Induction and expression of
anti-angiogenic vasohibins in the hematopoietic stem/progenitor
cell population[J].J] Biochem,2009, 145(5):653-639.

Shimizu K, Watanabe K, Yamashita H,et al.Gene regulation of a
novel angiogenesis inhibitor, vasohibin, in endothelial cells|]].
Biochem Biophys Res Commun, 2005, 327(3):700-706.

Onami H,Nagai N,Kaji H,et al Transscleral sustained vasohibin-1
delivery by a novel device suppressed experimentally-induced
choroidal neovascularization[J].PLoS One,2013,8(3):e58580.
Watanabe T,Okada Y,Hoshikawa Y,et al.A potent anti-angio-
genic factor,vasohibin-1,ameliorates experimental bronchiolitis
obliterans[J].Transplant Proc,2012,44(4):1155-1157.
Murakami K, Kasajima A, KawagishiN, et al.The prognostic
significance of vasohibin 1-associated angiogenesis in patients
with hepatocellular carcinomalJ].Hum Pathol,2014,45(3):589-
597.

Nasu T,Maeshima Y, Kinomura M,et al.Vasohibin-1,a negative
feedback regulator of angiogenesis,ameliorates renal alterations
in a mouse model of diabetic nephropathy[J].Diabetes,2009,58
(10):2365-2375.

Miyake K,Nishida K,Kadota Y,et al.Inflammatory cytokine-
induced expression of vasohibin-1 by rheumatoid synovial
fibroblasts[J]. Acta Med Okayama,2009,63(6):349-358.
Hosaka T,Kimura H,Heishi T,et al.Vasohibin-1 expression in

endothelium of tumor blood vessels regulates angiogenesis [J].

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Am ] Pathol ,2009,175(1) :430-439.
Miyashita H, Watanabe T,Hayashi H, et al.Angiogenesis inhibitor
vasohibin-1 enhances stress resistance of endothelial cells via
induction of SOD2 and SIRTI [J].PLoS One,2012,7(10):
e46459.
Lu C,Han HD,Mangala LS, et al Regulation of tumor angiogenesis
by EZH2[J].Cancer Cell,2010,18(2):185-197.
Dei Cas A,Gnudi L.VEGF and angiopoietins in diabetic
glomerulopathy :how far for a new treatment? [J].Metabolism,
2012,61(12):1666-1673.
Hinamoto N, Maeshima Y, Yamasaki H,et al.Exacerbation of
diabetic renal alterations in mice lacking vasohibin-1[J].PLoS
One, 2014,9(9):e107934.
Sivaskandarajah GA , Jeansson M, Maezawa Y ,et al.Vegfa
protects the glomerular microvasculature in diabetes[J].Diabetes,
2012,61(11):2958-2966.
Yang J,Lin SC,Chen G, et al.Adiponectin promotes monocyte-to-
fibroblast transition in renal fibrosis[J].J Am Soc Nephrol,2013,
24(10) : 1644-1659.
You H,Gao T,Cooper TK,et al.Macrophages directly mediate
diabetic renal injury[J].Am J Physiol Renal Physiol,2013,305
(12):F1719-F1727.
Saito D,Maeshima Y,Nasu T,et al. Amelioration of renal alterations
in obese type 2 diabetic mice by vasohibin-1,a negative feedback
regulator of angiogenesis[J].Am ] Physiol Renal Physiol, 2011,
300(4):F873-1'886.
Watatani N, et al.Vasohibin-1
deficiency enhances renal fibrosis and inflammation after uni-
lateral ureteral obstruction[J].Physiol Rep,2014,2(6).pii:e12054.
Lan HY,Chung AC.Transforming growth factor-beta and Smads
[J].Contrib Nephrol,2011,170:75-82.

(ki F1391:2015-01-22)

H, Maeshima Y, Hinamoto



