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[ Abstract] Wntl inducible signaling pathway protein 1 ( WISP1) is a novel metabolic adipokine,
which belongs to secretory glycoprotein and participates in many cell signaling pathways. On the one hand,
WISPI significantly induces inflammation by phosphorylating c¢-Jun N-terminal kinase ( JNK) inflammation
signaling pathway; on the other hand, WISPI impairs the effects of insulin by inhibiting insulin signaling
pathway and glycogen synthase kinase phosphorylation. Moreover, WISPI promotes adipogenesis and the ac-
cumulation of triglyceride through bone morphogenetic protein-dependent signaling pathway. It has been re-
ported that serum WISP1 level was significantly increased in diabetic patients. It was confirmed that the de-
crease of WISP1 could improve inflammation and glucose tolerance, and reduce insulin resistance in mice by
vitro and vivo experiments. Therefore, WISP1 is involved in the regulation of inflammation, blood sugar and
insulin resistance, which is closely related to the occurrence of diabetes mellitus and is expected to become a
biomarker of diabetes mellitus.

[ Key words] WISPI1; Diabetes mellitus; Biological markers; Inflammation; Insulin resistance

Fund program ; Natural Science Foundation of Guangxi Province of China (2018 GXNSFBA281002 ) ;
Basic Competence Promotion Project for Young and Middle-aged Teachers in Guangxi Universities (2018KY0108)

DOI:10. 3760/ cma. j. issn. 1673-4157.2019. 06. 014

Ji &% ZRARHT IR PR A o HIL A A4 B 23R4 2
— HERERE G A IR 8 S ARPT A E RN R, i 40% 1Y
i B AP AR i 2 UM PR o T AR RIS
BT, IR 7 200 0 PR 1 1 15 3R AR AR PR 1147 B
AR R T A R AR . Wntl U5 {5 5 1 %

HH 1(WISPL) J&—Flog & LAY IR T A 1+, 2 5
I EASAS FIVBR & 2 A5 5 7 5 9008 7 15 % i AUk
o AT O R IR AR AR S . AT ST WISPL
E5HE FIK TN AP~ D REBEATHEIE , BB PR
WISPL f IR FEALHIHEATIE R, 9 T BRI 6 2 1



- 420 - [E FR PN 2 iR 5 24 7 2019 4E 11 5539 #5456 ] Int J Endocrinol Metab , November 2019, Vol. 39 ,No. 6

WE PRI IV FHAE A AR AR
1 WISP1 py4544

WISP1 W9 Fk Jfy CCN4., J& — 4> 55 41 Jifg b 5 Joit
ARG, 8 T W R 8, & CON K
B G E M Wit {5 50 KRy O R
Hashimotof’ffm TEBF 5% /0 BSL 2E 0 22088 41 i 5% #% e
AHICEE DRI 1 I e B — i BB A 52 Wnt 15 3 1 L 1A
RIWISPL, A& WISPL & 1 JE R e o F Y ok
8q24. 1-8q24. 3,y 367 A ELMR A N, 1475 5 4-4h
Ao MR T 1 (55 AR, Hadid 4 AR
hReas s, 7m0y - (1) i N AR s 2H ik, 6045 12 4>
PR, B RS B AERKEF WL EIX
WOMBRE REARBEFSESGEABR, (2)8F
— A CRIEE XK vw HF(VWC Z0F) , XA X
PIIRE S E RS YIIE RS BRAEA G, (3)
G —A 1 BV XA I /MR 8, 2 503
PERETR 1456, WM F R EZ, (4)H
C R4 R, A8 A T I 10 P AR Z5 5L, =
SRS B BB R
2 WISP1 554

WISPL YEAR[RIH L b i IR A 22 57 TE RN
O AR i B /N DR B A 2 3Rk
TEMG N L 250 R SRR SR AL R AR B A R
Il AR R R ek s A iR . WISPLEE I 1Y
FIB 7 A BN RN SR K- B R 45 . WISPL 3K 3
F XA T s 256507 05, A 4G cAMPRIUN JT
456 &1 (CERB) 45 & 67 20 F 5 > T 41 i A
/WKL 40 P 3 5 KL 5~ ( TCE/LEF ) (9 455 00 1, %
SR Tl R S 45 S WISPL L K S o I 458 1% 3%
5[ STa
3 WISP1 5#R%

WISPL X2 MR R 38458 1288 A 2293 2455 3
AV AER 78 21 RO BB 52 | il A A RN
Jiiged A B R R E T B . R RS R
Y, WISP1 2 —Fh 5 f G5 AH 5C 1487 AR 7 4 i A+,
5508 105 A BRI AR M S N S ) S R AR G
3.1 XRVERNIAEm SR RN SR 2 RUEE IR %
KA EZRE LB, IG5 WISPL /K-F-bifi 45 4 1
SN B A 0 I BG4 B FZH 2R M SO
—NEEbR &, 2T R, WISPL A 58
JrEE A B 7 % JR 5 2R BT AH 5C , Wnt {5 538 4% Al
WISPL 3@ % 19 303 5 I8 B R MR N A %
MurahovschiZ&!7) % B, A S i 40 JE 434k 5 WISPI fi%

FEIRRN S WG NG 5, WISPL m L fil 384 5 1o 44 i ™=
AR RN, JEAWISPLAIEL T Hg i 21 21 WISPI 1 3%
K32 NN SR AR Ak 0 98, P AT B2 T i s 41
ZURWISPL [ 2235 5 I 5 2 K50 1R P A5 35 P A4
5%, X SegE R, WISPL AT GE 76 AL Bk 55 9 P 52 iy Al
i 5 RACHUIK R b B v R AR T, 9 1T Rk AE e
BRI VA T HE A5 . Barchetta ™ & B, 75 HE JE AR o
TEI M3 WISPL /K- 25 74 55, O 55 N IR BE i 41 241
TR 1 404 -8 (1L-8 ) FIIK i Bk /K P HH ¢,
TL-8 5 ik /& WISP1 55 i 22K 28, SR I WISPL A]
AR R 2 408 W7 48 1 B B B9 AR 5 ) . Wang %81
FER I AERE L A 4 B 3 Il WISP1 /K-
ZE TARE IE R (R B 2H . WISPLKSE SR H 15
B T IEAHOG 7R B B IR A WISPL K 5
IL-18 JRHKZE 98 & B E A, HPIL-18 K -7t i 2
HEIMWISP1KSP-f) 2 R, WISPL i 38 5 7
FE B F ARBTG5 40 A 4 P 52 8 A 2% . Jung
A0V g Fe B, 5 0 RZE R L, T AR R Y
WISP1 JE PR w0y B M 2 By b 30870, e-Jun 22 35
R i e CINK) i A A | JFF G A 728 1 Rl B 36 G e
SR, TE /)N BLUTF 40 A0 C2C12 48 i 355 35 W vh 78
WISP1 n] i 3575 5 48 1 2 o A INK i iR 1k, WISPI
B9 G AF FAE 8% R F-xB L INK #l Toll k3% (A 4
(TLR4 ) 5 PR 247l B 1040 JHF 44t i AN C2.C12 24 fifd v BH 5
3.2 X REGESHEN WISP1 Fak il #t
ERGEES . Sahin® " FRIHE GRS RIK (GDM)
ZHIAMIAE GDM g 5 22 1 WISP1 K F B H 5% 2
B FR, B GDM 41 WISP1 2 1k 7K - g 3 Tt
HRZH, H WISPL 5 1A 5 15 450 A3 A B R DA - & 36
T e B 25 18 1B | H Yl =78 1 betatrophin 7K 5F- 5%
1EAHSE, FRIHWISP1 5 GDM fRigf S 4AH 3¢ , WISP1LA]
AEZ 5 GDM Ayfk B R BT . Horbelt45 ™ b A
5% LA R 40 B 19 BF 5 2 BH , B 41 WISPL 3 5 41
il 3 2 A2 A R B B S R R IR B
it 3B . FoxO1 F1P70s6 1 il (1) 1 18 Ak , 410 il Fki £ 2% )]
TR T R R S A A DG R A R ik . Jung
2l 10T R I AR IR 5 Y WISPL 3 PR i 5 /) Bl
5 R ILPUAS 2 0% , WISPLE 53 41 i TLR4/ JNK A5 %5
i 5 g SR C2CI2 4 rh 1 5 M55

3.3 XPHEIEABLRZ R AR A LA R
VE R IELHEA TABAE , 38 3 JBR 53 38 10 9 47 2 435 1t W 1
HK-o TackeZE "™ WFST % BR, 74 26 W T 2 1E % I



FE By iR A 2019 4F 11 A% 39 %45 6 1]

Int J Endocrinol Metab, November 2019, Vol. 39, No. 6 - 421 -

Tiif 2t 22 R 2 HUME PR B A =2 (] ) WISPL /K SF- 6 2%
o PEFFWISPIIR B 7R fe RS JC W b iy o 5 1R
FH (L5 R A 2 0 RN RS 7K A G, PR, i v
WISPLA] LAAE A I kAR 5 4. Horbelt %5 BF 58 &
PR, R 55 1 B PN i WISP (1) 3 38 7K S 2 IE 1R
TR 1.9 4% 1E PR WISPL /K 5 1 I 7 25 48 Tif
ST 0 P IR NG PR 0 S A -1 S O A DG, S IR Ik
FOKF- 5L BUR 5C , 3¢ BH WISP1 5 ] 44 4 i 2 11 48] 4
WA 54 e, Wang 481 9 25 & B, WIPSI 935 1
E0E A BURE-3 B M A G, 20 ER], WIPS]
I 1 5 R R R G R R S A B, &
HH S P UK PR
3.4 XHHMM=ERR R m WISPL HA (2 ikhg
Ui A R H i = g RBUE R . BarchettaZE'™ A 5T
A8, B 5 WISPL K - 5 3 T, 55 16 I AR 105
TL-8 FIAAR 1) IR 156 28 /K SF-AH 5, T PN U g i 20 4
B I WISPL K- (IL-8 Al C 2 g 28 P 7K A G, 136
FHWISP1 5 B/ B2 AH ¢, WISPL 1) 3R ik K VBl 5
BRI T T . Cernea S BIFSY & PR,
WISP1 [ R TEg A L A 8 11 3 e IH) 72 5+ 41
HRLA 25 5 R0 B 0 A R o R v T, i — 2B R 5K
WISPLil ot B A & AR F A 3 K {5 5 3l i, ¢
Hig bl b B T AR . Jung % 4R GE, WISPL
{1 1 0 2 28 200 v B oy A Sk 6 PR Ay e 2 A H- I
SRR AT REARC IR 5 2% sk
25 ik, WISPL T*ﬁmfpﬁ%\%‘*%%iﬂgmﬁ

FEPRIE S ML RN 0 5 AR5 s DR A s
B =R R B EEAE, 5 R

PUEEYIA G . (B2, WISPLAE R PRI i 4 FHL I
MARMEI RS, BT 2 KB TAERTHER.
S HBRT WISPL (4 VR FIHILH , % 150 7 FI6 7 B PR
g HA B E

2 % x #t

[1] Berschneider B,Konigshoff M. WNT1 inducible signaling pathway
protein 1 ( WISP1 ) .
disease[ J ]. Int J Biochem Cell Biol,2011,43 (3) :306-309.
DOI:10. 1016/j. biocel. 2010. 11.013.

[2] Hashimoto Y,Shindo-Okada N,Tani M,et al. Identification of genes

a novel mediator linking development and

differentially expressed in association with metastatic potential of
K-1735 murine melanoma by messenger RNA differential display
[J]. Cancer Res,1996,56(22) :5266-5271.

[3] Zuo GW,Kohls CD,He BC,et al. The CCN proteins; important

[10]

(1]

[12]

[13]

[14]

[15]

signaling mediators in stem cell differentiation and tumorigenesis
[J]. Histol Histopathol ,2010,25(6) :795-806. DOI;10. 14670/
HH-25.795.
Maiese K, Chong ZZ,Shang YC, et al. Targeting disease through
novel pathways of apoptosis and autophagy[ J]. Expert Opin Ther
Targets,2012, 16 (12) : 1203-1214. DOI: 10. 1517/14728222.
2012.719499.
Xu L, Corcoran RB, Welsh JW et al. WISP-1 is a Wnt-1- and be-
ta-catenin-responsive oncogene [ J |. Genes Dev, 2000, 14 (5) .
585-595.
Deng W, Fernandez A ,McLaughlin SL,et al. WNT1-inducible sig-
naling pathway protein 1 ( WISP1/CCN4) stimulates melanoma-
invasion and metastasis by promoting the epithelial-mesenchymal
transition[ J ]. J Biol Chem,2019,294 (14 ) .5261-5280. DOI.
10. 1074/jbe. RA118.006122.
Murahovschi V, Pivovarova O, Ilkavets I,et al. WISP1 is a novel
adipokine linked to inflammation in obesity[ J]. Diabetes,2015,
64(3) :856-866. DOI:10.2337/db14-0444.
Barchetta I, Cimini FA , Capoccia D, et al. WISP1 is a marker of
systemic and adipose tissue inflammation in dysmetabolic subjects
with or without type 2 diabetes[ J]. J Endocr Soc,2017,1(6) :
660-670. DOI:10. 1210/js. 2017-00108.
Wang AR, Yan XQ,Zhang C, et al. Characterization of wntl-in-
ducible signaling pathway protein-1 in obese children and adoles-
cents[ J]. Curr Med Sci,2018,38(5) :868-874. DOI . 10. 1007/
s11596-018-1955-5.
Jung TW, Kang C, Goh J, et al. WISP1 promotes non-alcoholic
fatty liver disease and skeletal muscle insulin resistance via
TLR4/JNK signaling[ J]. J Cell Physiol,2018,233(8) :6077-
6087. DOI:10. 1002/jcp. 26449.
Sahin Ersoy G, Altun Ensari T, Subas S, et al. WISP1 is a novel
adipokine linked to metabolic parameters in gestational diabetes
mellitus[ J]. J Matern Fetal Neonatal Med,2017,30(8) :942-
946. DOI:10. 1080/14767058.2016. 1192118.
Horbelt T, Tacke C,Markova M, et al. The novel adipokine WISP1
associates with insulin resistance and impairs insulin action in hu-
man myotubes and mouse hepatocytes| J ]. Diabetologia,2018,61
(9) :2054-2065. DOI:10. 1007/500125-018-4636-9.
Tacke C, Aleksandrova K, Rehfeldt M, et al. Assessment of circu-
lating Wntl inducible signalling pathway protein 1 ( WISP-1)/
CCN4 as a novel biomarker of obesity[ J]. J Cell Commun Signal ,
2018, 12(3) :539-548. DOI:10. 1007/512079-017-0427-1.
Wang S, Chong ZZ,Shang YC,et al. WISP1 (CCN4) autoregu-
lates its expression and nuclear trafficking of 3-catenin during ox-
idant stress with limited effects upon neuronal autophagy [ J].
Curr Neurovasc Res,2012,9(2) :91-101.
Cernea M, Tang W, Guan H, et al. Wispl mediates Bmp3-stimula-
ted mesenchymal stem cell proliferation[ J]. J Mol Endocrinol,
2016,56(1) :3946. DOI:10. 1530/JME-15-0217.

(ks H #1:2019-05-06)

(AR SC 2 - X1 ko)



