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[(E] BB K3+ Wnt/B-catenin 15 5 i B /£ 7T & H Klotho & & 474 THP-1 &K 4 o T i L A2 7 49
Y%A, Ak THP-1 2 hmMieEih kiR TiHFo4LmA THP-1 Evimin, A H R AR IKE EEEaF
SHET AR MM, TEN Klotho & G f= p-H b BB AT AL, KAWL O f & kR A 40 % 10N 5 i
BT R L, B R R e e A B e B B (TC) % & 2 B B2 (FC) & A2 F] B3 &5 (CE) /R, Western blot # #n
B-catenin,c-myc 5 cyclinD1 & & &k, LA R AL EXAEN WAL A B-catenin KX RS HHENL, R Sk
st 23, Klotho & & 42 TC.CE #9 K F 3 B R B 4%, B-catenin, c-myc 5 cyclinD1 & & & £ 80 2Rk 2V, -
catenin Rk Fe A Bk Y ;B3-H A E 41 TC.CE KT 2 H & ,B-catenin.c-myc 5 cyclinDl & & 2 X 9 B
3w, B-catenin KA e 5 A BIm, £ F A % FEXL(P<0.05), 5 B-H ka4, Klotho & & 13-
H o AR B 4 TC,CE /R-F 9 R 44K, B-catenin.c-myc 5 cyclinD1 & & & i B Bk U, B-catenin & A Fo 57 91 B
WYL EFAGITFEL(P<0.05), &8 T M Klotho & & 7 48 i@ it #7 4] Wnt/B-Catenin 12 5 i@l % M M
) THP-1 #K 0 e & .
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Effect of Wnt/B-catenin signaling pathway in process of

soluble Klotho protein suppressing THP-1 foam cell
LIU Wei,LI Lin® ,LIU Jiani sSHI Jin s HONG Tian ,CHEN Xiujuan ,GE Xiaojin
(Department of Geriatrics sWuhan Municipal Central Hospital sWuhan , Hubei 430014 ,China)

[Abstract] Objective To investigate the role of Wnt/B-catenin signaling pathway in the process of solu-
ble Klotho protein inhibiting THP-1 foam cell. Methods THP-1 monocytes were induced and differentiated
into the THP-1 macrophages under the action of phorbol ester,then induced by oxidized low density lipopro-
tein to transform into the foam cells,the pretreatment was performed by soluble Klotho protein and B-glycero-
phosphoric acid. The intracellular lipid droplets formation was observed by oil red O staining. The levels of in-
tracellular total cholesteml (TC),free cholesterol (FC) and cholesterol ester (CE) were detected by the en-
zyme fluorescence method. The expressions of B-catenin, ccmyc and cyclinD1 protein were determined by
Western blot. The expression levels and distribution of B-catenin were observed by the immunofluorescence
staining. Results Compared with the positive control group,the TC and CE levels in the Klotho protein group
were significantly decreased,f-catenin,c-myc and cyclinD1 proteins expressions were significantly decreased,
the expression and distribution of B-catenin were significantly decreased;the TC and CE levels in the g-glycer-
ophosphoric acid group increased, -catenin, c-myc and cyclinD1 protein expressions were significantly in-
creased,and the differences were statistically significant (P <C0. 05). Compared with the B-glycerophosphoric
acid group,the levels of TC and CE in the Klotho protein +3-glycerophosphoric acid group were significantly
decreased,the expressions of B-catenin, c-myc and cyclinD1 protein expressions were significantly decreased,
the expression and distribution of B-catenin were significantly decreased,and the differences were statistically
significant (P<C0. 05). Conclusion The soluble Klotho protein inhibits the THP-1 foam cell formation possi-
bly by suppressing the Wnt/B-catenin signal pathway.
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Klotho % H 2 KURO-O 26" 78 1997 4F 3 & B
(95 38 24 AR A L Klotho 95 A & ER /N BRaT H 9L
FEANZE T 0 45 T 2 B, L 0 75 1 408 0 1 T ALY
SRR AL B Bk ZE 45 %5 . Klotho A T4 13 5 4
ik b, MR 5 R 25 R 1 25 S T L3RGk 4 W R
Klotho K A Klotho PiFhfE H ; i A Klotho K H /&
1 4= 3 Klotho F& A 4 % A& B 22 07 T 40 B B 1= 19
— ol L B A 1 LR AR DX 43 T L K A B V% A
M A % 53 W A Klotho & M. By b Z 4b, 43 W Y
Klotho % H AT H1 Klotho {5l RNA ) 7] 4% 16 i 3k
AR . AW Klotho fE 5 £ Fh {5 53 B AH . 1E
S 2 59855 WU A 15T B 40 M 3% ok S o R . BF
92 3¢8H , Klotho #: K 5 36 Jik o4 £¢ 5 fk Catherosclero-
sis, AS)E I K, B — @ Myt ASTERY . &
AT A WF 5 % B, 1 3R P Klotho 2 11 AE W% 310 i
THP-1 307K 20 M 1 (8 55 38 6 1t S W

WG Wot (5l S 50K E AS L1
UB) O JUURE JRE R I A & T S A AT RUAE 2007
A E MY AR I R R IR, Klotho B B L A 35 43 7T 25 &
ZHh Wnt B3, 906 Wt {55580 B 0980 . sl
CHEN %" iy I 55 1 % B, Klotho 3 [F 0] AE 5 43 i
LI H Wnt/B-catenin {55 38 9 /D i 45 - ¥ UL AH L
SIS T K ST AS TR . A SCIF T Wnt/B-
catenin {5 5 8 & 7F n] & M Klotho &8 [H # f THP-1
LR 4 A R P P AE
1 #wR5FE
1.1 ##

THP-1 S 40 M bk [ 26 B ATCC A A )k
fig (PMA) I [ 35 [H Gene Operation 23 # ;4L OB
Hm B iR kK &P A 3£ E Sigma 24 7] 5 4 i 0
o] A 59 0 e e R ) TR O T TR-
Izol W4 B 3£ [ Ambion /A F] ; B-catenin, c-myc 5 cy-
clinD1 Hifk M A 35 E Abcam A #l ; B-actin HLIEE A
FH CST 2wl 5 K% FE AR & 11 (ox-LDL) BfiAR i
S ALY CHRP) bR i 9 A 904 1T §1 . FITC Aric i 2
P 118 [ sl 0L o S 2L D B AT BR 2 )

1.2 7k
1.2.1 @3z kA o

THP-1 SA% 20 Ak Fe 106 BH 45 328 47 85 38 FAL AR
A% 160 nmol/L PMA A i1 35 5% W, 7€ 37 °C.
5% CO, B5FRA P BT 9% 48 h, WLZE 40 i J2 75 0 B,
JE THP-1 Az 25 5 01k THP-1 E W4 il .
SRIGM A 80 mg/L ox-LDL WK IfiL 74 55 75 Wk 4k 22 %
F% 48 h.WLZE THP-1 M iR A0 IR 8™ . 5 40 i o
B X BEZH CTHP-1 A0 L 26D | B X B 2H (T HP-
1ok 40 4l (Klotho 2 A4 (THP-1 E Wit 48 i fin A

EHEE G221 A%51 5528

100 ng/L W% M Klotho FE H WAL RS 2 h )5, F
Fie FEBH P %o FRZH 72 484D (- H M B iR 41 (THP-1 B
BN A2 20 mmol/L ) B-HImBERA/EA 24 h J5 . 3%
HEBF M) BEZH 2 7 #8245 | Klotho 2 1+ B-TH il i iz
20 (CTHP-1 E W40 28 20 mmol/L (1) B-H- i i B2 1
24 h )5, #% 8 Klotho AR IFEAE) .

1.2.2 a0 %é

KA MBI 4% 2 R W EERE 2 10~15 min,
MMEAL O P e 4 10 min J5  JHIRAR R PR EZ Y 2~
3 min, BZE K P IT B R ARG A% WU TR T W%
21 6L P B i T S T T AR A 2
1.2.3 @A LB E(TCO . # & ZE & (FC)f 2
B B2 &5 (CE) K F a9 ] &

B0 TR AR A A AN L PBS TRV 3 UK R A R
0, SR F i ¢ ' 27 v 43 5 W 40 g 9 TC # FC K
. CERIy TC 5 FCH2{H. CE 5 TC ¥ LEib
2| 50 %0 LA 1 1 200 it AT Bl 1A Sk O % Ak Ry v TR 240 i
1.2. 4 Western blot #% # #] B-catenin, c-myc, cy-
clinD1 & & & &

B R A 2 A A A 2 R 2R A AL 4
PR 1, BCA B E 4 20 40 i 2 B T Bk 2.9 %6
SDS-PAGE #E B¢ #17 Ha vk 40 85 . B ALY e = R 20
pg s BRI B RO T 9t & HRP #ric 89 11 5t . ik
A ECL B2l im0t o & T 42 A g fb2
BT H AR A I, 9256 45 8 R T TANON GIS
PEHEAT 53 A0 I DL AR IR A 5 #4541 Y B-catenin, c-
myc Fl cyclinD1 435 5 #H 3 B-actin By T AR K BE {H
T, —H M AEAR#E B-catenin,c-myc il cyclinD1
HHARIIKE,

1.2.5 9% 38 Rk B-catenin £ A B 45 A

I Jr, 2 5P EE [ 5E 15 min, PBS 384 0k
Triton-X 100 &% 20 min.5% BSA,37 ‘CH M 1 h,
L He B, 4 Cab i, n 1L Huis B, 37 CHEE 1
h,4'6- Kk 3E-2-%% 3 1] B(DAPD W% 5 min, 175
JEVER S . WO R WA WL . 3@t Nikon
C2 Bt 4L IR £ B 185 #4 I, NIS Elements AR K%
RGRENT .

1.3 it sasE

K H] SPSS16. 0 GEiH 3Rk A7 400 . 13 BERH LA
xEs KRR A A BRI ¢ 36 B R R O 25 4y
Mr (One-way ANOVA), L P<C0.05 HERHGIT
2 % S
2.1 %21 THP-1 &K o7 st oL

TEL O Yo g2 2], B M 0T B8 21 %) 40 7t 5T P 21 £
T 258 /0>, T IO P %o 2L 4 L I P R O 4 B A 2 I A1
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G A7 A IR A0 R T S SRR AE . 5 B X R A
FALE . Klotho £ 1120 40 M 5T 9 21 €8, i i 40 3 1] 0 0k
/U5 B b B TR 2L 4 L P T L Ak T R O B A
TR AL R BE 3k BH A 3 B4 s Klotho 28 (4 B-H i 8%
PR 20 5 B-H il ol 2 4 400 R AT L, 40 5 P 4T € i ik B
b, WA T,
2.2 Awmmii TC.FC 4= CE & F

BH X B8 41 40 e 9 CE/ TC<C50 % . ifi 76 BH 4 %
M4l CE/TC>>50% , £4F A ¥ UK 40 Jf 1 A= fk 4 1E .
5 X B AR HE  Klotho 3R AL 40 i 9 TC.CE 1Y
IKF- 34 B G R AR B H yh B BR 4L 40 L 9 TCL CE 7K
BT ZF A S E X (P<<0.05) ., 5 p-H il
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BERR ZHAH L . Klotho 2 F1 + B~ H il B W2 4 40 ML ) TC,
CE 7K B B FER(P<<0.05), L& 1,
2.3 &4 B-catenin,c-myc 5 cyclinD1 & & & ik

55 B %o B A LE S BH PR BRZH 1) B-catenin, ¢
myc 5 cyclinD1 A8 H E K /KB 83 m P <
0.05), 5B B AH L, Klotho 25 H 4H B-catenin.
c-myc 5 cyelinD1 8 F & 35 7K - B & 2>, B-H il
R 2H B-catenin,c-myc 5 cyclinD1 & H 38 3k /K -0 i
BN, 22 AT SRR L (P<<0. 05), Klotho & 11+
B-TH M BEFR 4L 5 BT v Wl 12 21 40 B 4 LL . B-catenin, c-
mye 5 cyclinDl % 1% 35 K T ¥ 01 5 0 4> (P <
0.05) .3 2. K 2.

A IS HE2H s B BHPEX BB 4H 5 C: Klotho 8 14 ;D - HM B MR 4 E: Klotho & 11+ 8- H i B iR 40 .
B 1 EZHM R M AEEAI T (<X 400)

#1 &M TC.FCH CEKF

2190 TC(x =+ s,mmol/L) FC(x+s,mmol/L) CE(x+s,mmol/L) CE/TC(%)
R opicE 1.61+0.27 1.21+0.16 0.39740.08 24.2

FF A X 1R 20 3.8040.48" 1.26+0.18 2.54+0.28" 66.8"
Klotho % 141 2.6540.297 1.7240.33% 0.9340.127 35.17
B-H vl R 41 1.5240.887 1.184-0. 44 3.34+0.72°% 73.97
Klotho # 4 + 3~ H il B R 41 3.2340.514 1.7240.52 1.51+0. 364 46,74

*LP<C0. 05, SR BRAL B s T P<T0. 05, 5 IR BRAL Lh# A L P<<0. 05. 5 - i B MR 4L L%

x2 FHMBA B-catenin,c-myc 5 cyclinD1

EAFRiE(x+£s)
215 B-catenin cmyc cyclinDl1
B Xof R 2 0.99+0.17 0. 640. 06 0.93+0. 14
IoF Xof AT 1.824+0.32" 1.18+0.19" 1.3840.24"
Klotho & 40 1.2840.257 0.89+0.237 1.0540. 187
B H MR AL 2.5240, 547 1.7640. 487 1.8840.427
Klotho &[4 -+p-H itk
she 1.5540.514 1,220,324 1.5140. 334

© L P<C0.05, 5 B e X BEAL g ;T . P<T0. 05, 5 P X IR 41 1
B4 P<<0.05,5 p-HMBERR 4L L EL .

2.4 XMmAe A B-catenin &Kk & 5t L

55 BF A Xk BB ZEL AR LG o BH P X6 R 2 41 i Y G B-cate-
nin 35 F1 20 B B3N (P <<0. 05) . 5 FH 4 X B4

A e Klotho 2 1 4H 40 il N B-catenin 3% 35 143 1 B
U >, B-H I R 4 B-catenin 33K R4 A B I B
. 2ZE S A G2 L (P<<0. 05), Klotho & [+ 8-
HImBE R 2 5 B-H I W R 2H 40 MU 41 HE ., B-catenin B3R
5 043 A WY R B (P <20, 05) , WAL 3,
A B C D E
B —catenin "= G - - Tr—

cmyc W W— - ) ep
cyclinDl g wewp == = Wy

B-actin " SIS T T

A IPEXS FR 4 B: FHPE X BB 40 ; C: Klotho 2 141 D: p-H il Bl iR
41;E: Klotho # 11+ p- T B iR 41
2 EZHMPE B-catenin,c-myc 5 cyclinD1 & B El ik &
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DAPI B —catenin Merge

PA M % ERLE

KlothoZEEH4H BAME X BB 4E

B —H IhERH

KlothoZBH+
B —H i AER L

& 3 FHMP A B-catenin FIZEF 4% (X 400)

3 3 i

AR B 58 7R, Wnt/B-catenin {5 5 3 [ =
5T AS W k4B kB, 7 BEDEL 452 %} A2k
Mk AS BEH A5 & B, Wnt/B-catenin {5 518
% ) K HE 4> T B-catenin TE B 24 BE B v ) 3 35 /K SF- B
5 AR E BEHL W AE 5 — A Fsh bk AS BEHAHSE 1
W5 & B, Wnt/B-catenin {5 5 3 i 19 T 7 40 3% A
774 Dickkopf #5681 1(DKK1) 78 H b iy bt 2
HEERNT . RS T EAZE AS RS P, Wnt/B-catenin
GO A G TR R R S W H, AR R
DKK1 S5 4k 3 bk AS 1938 B AL 9y b sy 2 —1°
SALRIAE AS KA R AT R P T B A
W58 2 B, S0 D IR IS Wnt/B-catenin 15 53 [
T AR 3 LA 5 Ak T BEL W 122 38 B mT 400 ok 4R Ak 9
FEAEN L Wnt/B-catenin {5538 % E 2 5 0 4 1 45
WL A A G FE R R, LN e sk 5 G I B-
catenin/ TCF e il i 5 - ¥ JUL 44 e A% 0 7=, £ 328 4
Ji 3 B, 5| P R R A i A R 8 T & 4 A
A5, EaRBESE £, Wnt/B-catenin {5 5 18 #% N £
HEEZMERAS ST AS I Y B AL B 2

FEXT 5 /N BB 8 F 55 vh & B, Klotho 3 PR Gt

EHEE G221 A%51 5528

51 Wt {5 558 #0980 I i 4 7 40 i 2 1k
Klotho % P X Wnt {7 5 il pg B A — & 1 3 35 1E
FAR S AR S E L E 92, AT Klotho T .0 L
4 g F1 RTC 4 Md i Wnt/B-catenin {5 5 i f H A5
R (ST R (Y IS 7 = L /L IV N Sl -
i ] ) SE 4, B ZH ZUn] 3 M Klotho 8 H 3R 35 &
W/ M B-catenin B RIKANZE W £, H & 27 HH
K it — 2o B, AT PE Klotho EH — I RES
FIEPRICH Wntl . Wntd 3 Wnt7a F25 5B NE &
Y 55— 77w Klotho J& Kt B 42| T B-catenin )
B R, B Klotho % o] fig @ i+ 3 Wnt 1
B-catenin FAE R A 28 B [ Wnt/B-catenin 12 5 i@ j&

ST 0 F R R WY, AR R R AT P Klotho 48
FIA] RESE R B THP-1 EWEATI P ACAT1 & AB-
CA1 BRIk, i/ 4 i N CE 19 & B, 5% i I8 [ B 1
Uit AT ) THP-1 90 R 40 8 B AR e (4 5
S FEIF A . AW oK AT M Klotho HH
AE T ¥ Wnt/B-catenin {5 5 il [ X8 4> T B-catenin,
cmyc 5 cyclinD1 & H # 5, 1l Wnt/B-catenin {5 5
R Sl AR B il w3k R A L D = 0 BHL BT T 9%
Klotho & FXf THP-1 7K 40 L7 18 g i ikl . 1id L
2 f 928 ¢ 6 G £8 WL 58 B, AT M Klotho £ 1 AE D
il THP-1 {IK 40BN B-catenin Y43 AH A5, LA
I M Klotho 4 1 BE #1 i 1 IK 40 M B Al o 2 vh
Wnt/B-catenin {5 7 3l i 116 1L .

zi bRk, A e Klotho & H AT AE 3 1 41 1
Wnt/B-catenin {55 i ¥ 1 #OE /D AL CE 9%
AR NI I RORE R 2N A
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