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(=] HiY e gr (sulodexide , SDX) X8 M4 15 <95 ( chronic kidney disease, CKD) K
SRSl K 2 (arteriovenous fistula, AVEF) 725 A BRI A (9 4 T R T AL . J5ids SR IRUR BT &t (300«
50) g HEPERER 18 L, BENLSY 7y 3 4 (n=6) : AVF 41, X 1E % K BR#EAFT AVE TR 5 18 P 5 5 2 (CKD +
AVF) | K5 FARTEE W E2ET AVE PARHEHHVKHEE 2 H &7 21 (CKD+AVF+SDX) | K
SR B E AT AVE FR+8 mg/ (kg - d)SDX JEE 2 Ao HE Je eIl 4 oy B8 A A2,
PEVEIEKIM Hippo {75558 B & 43 F YAP . pYAP | YAP " i #0284 1] 75 5 40 i b5 75 43 - ( connective
tissue growth factor,CTGF) F&ik{E it . PAA[AEIHE SDX(0.2.5.5.10,20 .40 we/ml) AbFH A & ik 240 it @l
AL EAHY926) , 3L 2.5 pg/mL SDX 354 FRAN A 24 48 .72 h, [i] CCK-8 JE K40 A7 6 % .
— B FI I CKD K RLILYE AL B0 A, IF 76 B RE Rl - SDX K2 YAP BH W7 70 2 25 5 Ab B, @ 5 Western
blot SZER G YAP \pYAP (CTGF Je A K 4iffidR iy ¥ CD31 K3k, &Rk HE Jefa S e v 4 Rk
1,55 AVE ZUR RUR LE , A8 P B 28 B2 111 A A S B 2R (P<0. 05) , pYAP Kk i CTCF ik
BB, 7 5 M RR AL 28 SDX I P LD B P9 B A DR pY AP K3, CTGF kKT (R (P<0. 05)
CCK-8 Z5 5301 B SDX e i So Ab BRAS] [B] (9384 01, 400 B A7 36 R F# A ( P<0. 05) . Western blot 255 & B,
SDX fig #f EAHy926 Zififs pYAP J CD31 [f3&ik , il T CTGF [{35 (P<0.05) , 5481 27 A FEALC R
—#. g5 FPIRHRRES LI CKD SRR YAP JUE T AVE I ARG A=

[REER ] ShEfhkos ;s B IR A= s S I8 KR s YAP s N R A] i
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Sulodexide inhibits neointimal hyperplasia of arteriovenous fistulas in rats through

inactivation of YAP
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[ Abstract | Objective To explore the role of sulodexide (SDX) in neointimal hyperplasia of
arteriovenous fistulas (AVFs) in chronic kidney disease (CKD) rats and its possible mechanism. Methods A
total of 18 male rats ( weighing 300+50 g) were randomly and equally divided into AVF group, CKD+AVF
group ( CKD induction followed by AVF surgery and then gavaged with normal saline for 2 months) , and CKD
+AVF+SDX group [ treated as in the CKD+AVF group but with 8 mg/ (kg + d) SDX gavage ]. HE staining
was used to observe the degree of neointimal hyperplasia. The expression of Hippo pathway related molecules,
Yes-associated protein ( YAP), pYAP and connective tissue growth factor ( CTGF, YAP downstream target

protein, one of mesenchymal marker) was detected by immunofluorescence assay. After human umbilical vein

cell fusion EAHy926 cells were treated with 0, 2.5, 5, 10, 20 or 40 pwg/mL SDX for 24 h, and with 2.5 pg/mL
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SDX for 24, 48 or 72 h, respectively, CCK-8 assay was used to measure cell survival rate. Moreover, the
serum sample from CKD rat was used to treat EAHy926 cells, and then the cells were treated with SDX or
YAP inhibitor verteporfin. The expression levels of YAP, pYAP, CTGF and endothelial cell marker CD31
were detected by Western blotting. Results HE staining and immunofluorescence assay showed that CKD
rats had serious neointimal hyperplasia in AVFs (P<0.05), and slightly lower expression of pYAP and
enhanced expression of CTGF (P<0.05) when compared with the rats of the AVF group. While, SDX
treatment alleviated the neointimal hyperplasia of AVFs, enhanced the expression of pYAP and reduced the
expression of CTGF (P<0.05). CCK-8 assay showed that cell survival rate was decreased significantly in a
dose- and time- dependent manner after SDX treatment ( P<0. 05). Western blotting revealed that SDX

increased the expression of pYAP and CD31 while inhibited the expression of CTGF in EAHy926 cells ( P<

http : //aammt. tmmu. edu. cn

0.05) , which was consistent with the effect of verteporfin treatment. Conclusion

SDX can block YAP

activation caused by CKD and attenuate neointimal hyperplasia in AVFs.
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18 145 775 ( chronic kidney disease , CKD) /-y —F}
NG PL R A e DT =y o = 0 1 e M 1 W R = e |
DA R B ) DL o IR B o S 1 o R e 1Y
LR BL, LRI B g B A T 388 I 375 38 % 119 1 328 U7 X
Sh Bl kG (arteriovenous fistulas, AVF) o SR 1 6 25 i
FHIS TR, AVE 928 11 bk i ] B PR I 48780 A= P 4
A BT OB B A o AR SR I o, AVE 1Y
LA %) 60% ,2 AEFER] 519 o LA P9 R A
0 | RS 1) A PN RS A= R A T B, 5 S0 A
MBIz R, T AR P R A AR 5
AVF iz 30 s 2 CH %,

AT 18 HUEF (sulodexide , SDX) & DS i Zb i v 2 X
14 5 BE 2l AL R I R MR 50, iy 80% 1Bt IR T 2% A1
20% FYBIINR K Jok 2R 20 i, A Bt il As: oo 4 il 40 i
TSRO R U i X I A LA R R R
i A b T 7 P T 0 o 5 A 1 3 B
FORHBINGYT o SR, &F ¥ A2 5 W] T RHLAE 18 M
o KB E AVE B AR N RS A i RO AN TH S

YAP J& Hippo {5 53 % #5455 [N 7, Hippo 3
I VT AL B o3 AT RS 7R B I R R
BRI A KA FESh KRR o, YAP fY
SR i R IR 2 A R A R pe A=
EF IS R A T A R YAP R IR A A
VE R B RRTT 259, AR FE A B 1 A 1% Ml Ry
ST AR CKD 5858 A P IR A R $5 A TR 50
YRR, i R B 16 Sh i ke A S 1 A8 P A S Bt
AT IT %

1 #RExHZ®

1.1 A5 XA

ARSI SR 0 B4 5300 A s T 9 LR (R A
Alfasigma A H]) ; BG4+ 13 (FBS, 25 [E Hyclone /2] ) 5
H-AEHER(PEBESRK) AR -G (CO1058,
FEZZK) s CCK-8(BGO02S, Hr [ 6| ) s —
YAP ( BS9920m, £ [# Bioworld 7\ 7] ) ; phosphor-YAP
(BS94007 , 3% [&] Bioworld 23w ) ; 8] 78 51 41 i An 75 73
( connective tissue growth factor, CTGF, BS7445, 3
Bioworld /2 &) ) ; CD31 ( BS7445, 3 [# Bioworld 22 H]) o
BRI A ALY AR IC LU AP TeG (A0208, h [ 31 =
K) s BRI AR IC LU A BT B TgG (A0216, H [ 3
= R) ;Cy3 FRici LAt 1gG(A0S16, thEHE A K) .
1.2 st am

BUAEREPE SD KR 18 H A BT (300+50) g ( fifi %=
FRERF YL P ORI o KYE LB 2 R
MR 34, a4l 6 X, O AVF 41, 1E# KR (Cu) #F
1 AVF FR ;@18 ¥ B R 41 (CKD+AVF 41) : KR4
PR T AVE TR+5 3 AR FUE SR
KHEE 2 H; OFF & HukE4L (CKD+AVF+SDX 4) : K
508 1 B 5 54T AVFE TR +8 mg/ (kg - d)
SDX #EH 2 H. CKD #EIFI AVF FARE LS HCH
SCHRBEATH e X K BRI AT R 2 FAK S I G0 1t 35
JR Z % (blood urea nitrogen, BUN) F1 [fil ¥& L BF ( serum
creatinine , Cr) #fi ]\ CKD #5% & % 57 ] o) J5 #: 4T AVF
FAR,
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1.3 BRKELSEE

T AVF RJ5 8 JHFATHRAR AL, B B AE 7
Mk BRI T R4 T, BRI I R B AP RMOZ [, 7% %
SR S KRS I A PR v 45 L, B AE 4 1, S8 R 4R S
SR ML AR PR E R BT 4% 2 R Pk
[ 5 R 4 °C I 8 72, 445 Ok E 1Y L% A i K
JETAZHRE , Bk TR Y] e,
T H S bR A, 76 A BRER K v ik J5 FH 2. 5% 1%
TREMEA T E .

1.4 HE #¢&

A )% R B KA IS FRAKS G5 5 min,
MKV 3 e PG48 2 min, TR K B,
e R R IR 3 R, FE 2 WA T ER .

1.5 %ERA

IR s EoK  EBURE E Wb 100 CHy g R
10 min, % 1. 5%H,0, F1 50% F 8 % N TP 1 4804k
Y EPE 15 min, 0. 3%Triton X-100/PBS i % 20 min,
B g A B AR B 1 h, 4 CTREIn—3ihEE 8K,
F T IEE AR 4T 1 h, AR50 DAPT %5 5 min,
TEDSG A TSR IR
1.6 ZafoisFfaibs®

PN Rz AR EAHY926 (A 5% ik 240 i fik 5 240 )
W 55 [ 2 M 355 5 0 S0 A 0> ( American type culture
collection, ATCC) , FH% 10% 154 f17E .100 U/mL F5 %
FF 0.1 mg/mL £ 5 R PiE R 1Y DMEM J; 57 3L 7E
37 °C 5%CO, ¥ L3557 , & 48 h B — ks
FRW . EAHy926 H:/0 HANMuml & 70% A2 47, Taii i 4k
PG FEANF o A TAR B, A2 an T - OXF HRZH
(Ctl) \@CKD Kl i 4L ¥ 2H ( CKD serum) .(3) CKD
FCER I 37 + £F 7% Hb 4 40 B 4H ( CKD serum + SDX) |
@CKD K FRIMIE +4E A AL B2 (CKD serum+VP)
X HRAH K5 FR B o ACIE 8 K BULYE 5 52 o 10% , CKD
K BRI A 3 20 Ay 85 5 o AL CKD K BRI 37 7% o
 10% , FAbBRAT S A CKD KLY 1 h J5
AP HAE(2.5 pg/mL) 3% VP (0.25 pmol/L) " 4k
Srrgi 24 h,

1.7 smhe3g shsbm

ML LA 2 000/ FLIY %5 BEEERD T 96 £LAR, 730l 45 T
ANFEE(0.2.5.5,10,20 .40 pg/mL) €7 3% H FR A0 2
24 h, FiLL 2.5 we/mL VR B4y HI AL B 24 48 172 h, 45
HikE 3 AN, s Ax A, B EInA
10 L 4457 -8 ( Cell Counting Kit-8,CCK-8)
WA E 2 h, ZEBFAR L 450 nm P E & LI
BE o dMIAATE % = (LI -2 (4l / (W BR A -5 x)
HE4H ) x100% .,

1.8 FG¥piEien

AR PRI A 4 RIPA 4@ 7K - 24f#% 5 min, &)
B 2R e T EP &, 4 CFLRLS 000% g B0
5 min, Y4 BIEUEA TR (SRR I E SR I L RE
ZEph i, 100 °C i3 5 min J5 A5 Pk, 7E 10% SDS-
PAGE HLJKEERL 1) EAEFL A 20 pg FESL, L 70 V
() E FE 2% 18 e 45 40 min, 120 V [ 18 JE & 44> 5
80 min J5 , ¥ BIHIRAT A Z N I, R E A 1 h, i
— B AE 4 C 4y B ¥E4T GAPDH (1 :3 000) . YAP
(1:1 000) .,pYAP(1:1000) .CD31(1:1 000) F1 CTGF
(1:1000) —$0% & L%, F TBSTw ( Tris-Buffered
Saline Tween-20) PER 5 minx3 ¥, 53R 1 B AL Yy i
(HRP ) {BI 1 — 40 (1:3 000) , % & 2 h, TBSTw
PRI 5 minx3 YK, % ECL W52 Wi W1 45 852 , i ATk
2E RIS
1.9 Stz ot

SLHG I E A B 3 W BRI UL xxs TR, SRH
GraphPad Prism 8 Y4748 143 M7 Il [, PG 41 2 [ L
BERH ¢ K56, 2241 18] FL iR FH R R Oy 225307, LAP<
0.05 WESAGIHE XL

2 R

2.1 CKD X AR Myt

JHT SDX 7E CKD K BRI A8 P B A= rp (4
L ABIFGE B e KB T CKD 38, 5ARH T AVEF
TR A IE X B (Cl) 2 K BRAH L, CKD R BRUALE IR
R AFMLE WU 2 2T & (P <0.05, & 1), & B] CKD
KRB ST

25 1 100 -
a

~ 201 a 80 -
o S
E i =

E 15 Z 601
= =

ﬁf 10 T 401
) =
Hﬁ. =

5 20 1

0- 0-

c CKD Ctl CKD
215 A 2759 B

a:P<0.05,5 Cil 41rbiz

Bl 56 BUIBRAFSEEEREARRER(A) KA
Ef(B) MR (x+s,n=6)

2.2 AFisdbaFdpd) CKD KR AVE KJG o R 3E 4
CKD ZELR )5 , X 45 4R Rt T AVE FAR, R
Ja AT SDX HEH , 2 A I e I i 45 8T A N R R B
HE Yo 25 5 5 7% CKD+AVE 4 [ 45 357 4= Y % AVF
ZH B S MR A I S N B TR L R AIR (P < 0. 05) 5 7
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SDX B A S, 5 CKD+AVF 41 4H b, CKD+AVF +
SDX 2 I 487 87 A N B3 JE A B i 2, 78 e 5 N T AR
A AR 2) .
2.3 APi&dirdps) CKD % %49 YAP 1254 %
ARV SDX H BT AR N R BG G e T 5 YAP 5
XK, R g v kil 7 CKD KB AVF R J5 Ik
YAP [ H T 48 73+ CTGF 3Rk (Kl 3) . 5 AVF
ZHAHEL , CKD+AVE 2 KB AVE 8 11 P BRI P Rz 40

CKD+AVF
- k(o

iR

g

=n
=]

AERR S 11U AR e -

33K YAP #1 CTGF, HN B2 i ifa v+ YAP #1 CTGF 1y
DGR L I IG5 T YAP @RI /K-F- T, B pYAP
PR AR, SFIE AR H 5, 5 CKD+AVF 41 4H
k., CKD+AVF+SDX 4ZbB4f AVF 4 11 YAP il CTGF 1y
FIRREAR, YAP B IR AL 7K V- B . F 5. 2R B CKD i@
ILREAG YAP BERRAL/KF-UTE YAP 555, 5] T CTGF
P3R5 MEFHLRR T YAP {55 0 i 2 FHAEAE T .

CKD+AVF+SDX
s o

BN IR TEAL

5

A

e D A B

A KRR AVF A0 8 HE £ & «—— . FABERE ;B o EF sl NIE@AA Image] #4405 69 Wbl (x+s,n=6) 1: AVF;
2:CKD+AVF; 3. CKD+AVF+SDX; a:P<0.05,5 AVF 2065 ;b:P<0. 05,5 CKD+AVF 48 b3z

2 CKD KR AVF RIFHERNEZERN

AVF

CKD+AVF

CKD+AVF+SDX

YAP

pYAP

CTGF

=

AVF: £ X R 347 AVF 5K ;CKD+AVF: X R 24 12 Em/E 37 AVF FR+4Am K% F 2 A ;CKD+AVF+SDX: X & £

5 $1% 1 5 4T AVF F R+8 me/ (kg - )SDX i § 2 A,

B3 SEREEUAR AVF ZEO YAP f1 CTGF H&RiE
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2.4 A7 A% EAHY926 4075 & 2.5 AFi& s #pE) CKD % 549 EAHY926 4a i, YAP
N T HE— AR ET 1 R VR FIALA , A BF 58 8% 125 9%
F2 T AN 4 futk EAHY926 40, 1 5 LA AS [ B 1 TERSIN A S5 5 A v, AT CKD K B 37 Ak 21

SDX(0.2.5.5,10.20 40 wg/mL) AbFRZNM, M 4f  PIRCAINE . AR EDISS SRR W], 55 T IE K R I v Ak
FEMER, CCK-8 Kl Zs 5 /R, 76 SDX 4bBE 24 h J5,  PRAAMI(C 41) #H L, CKD R B 755 1 N B2 40 i
W% SDX ¥k i i 8 0, 40 MO A7 05 SB Wi AR, 15 YAP Al CTGF [R5 MR T YAP SRR {L/KF-(P<0.05,
0 wg/mL A Lt , 47 & MR MR BE 4y 2.5 we/mL B, 24 i 5). 5 CKD serum 41 #H L, Jin A SDX 4t # )5, CKD
TEUE 145 80% (P<0. 05, 8 4A) ,{E 2.5~20 pg/mL  serum+SDX 41N Fe 4l YAP Fil CTGF [23AFFAK , YAP
Vi BE 2 1) BT 05 2 T W] AR AL, B3] 40 pg/ml gy BHRIGICFULETE (P <0.05, 14 S5) , HHResot i
WePEA B AN H . KW 2.5 pe/mL SDX  APR—E AMFFTUE—AE CKD AR5 AL B AL F
RbFHIG 24 .48 72 h (ANIIAEIE R, AR R BURE SDX b I YAP S SR VP, 55 CKD serum ZAHLL, VP A%
S ] 3 111, EAHyO26 40 47 3% R b 2 e fif., &5 A (CKD serum+ VP 21) th YAP 23K ) 3BT, YAP
0 h 4bFIZIAALL,72 h 41 EAHy926 4iafeif 5l g PHRHUKFUIRT R, CKD Mg S Y CTGE 2k JL¥
S (P<0.05, [ 4B) . UL, S {RiE SDX ghpgg  BFLRe CDKORBUMLITAEIS Y YAP pYAP Al CTGF
RS BN NIAEE S H B0% R 2.5 pg/mlL G AOLTEMA SDX sl VP Jig e B —£uo sl
VS L 24 b, Hi T CTGF NI YAP FYREAL N 43, i 2 AT
SEANMIRR B 1], 405 CKD J5 S0 YAP {3 53805 A
AES 5 T MBI AL R . (5 B A0 CTGF 4%
. FRIGIRA T A BT E— K0 T 7N B2 40 M b

100
80185

100
80

£ " £ HOPT CD31 FakHBL. B AR R, 15 I
# # o KRB ME Ab FEZH (Gl 2H) A L, CKD K BRI 77 40 3
N R et e ag'o (CKD serum ﬁﬂ)éﬂiﬂﬁﬂf,CDﬁﬂ 7](%7—[3%ff&(+{3 <0. 05,
SDX fEHIHE (ng/mL) A 2.5 pg/mL SDX EHiR /M B 5)c VP BT YAP {555 CD31 ki # 4Tt (P<

AR Bl AT & 4% 4L 52 24 h 5 EAHy926 #9 7 3% % 0.05, 6] 5A E) ’ﬁﬁ%ﬂﬂq%ﬂ‘fgﬁ CD31 %‘:{J‘jiﬂ(ng
a:P<0.05,5 0 pe/mL M4k ;B:2.5 pe/mL #) 4F & o i 4 VP 2] —Z(P <0.05,[ 5A \E) . Z55FKH], CKD KR
5 R B )G EAHY926 #9 %% % a:P<0.05,5 0 h sk MLTH 755 T PN B 40 2% 70 2 o, & 8% M 4 3 2o 2R i

B4 48453 EAHY926 (755 REVEI  (xts,n=3) YAP i T P Rz 4 Al A R

._
()
w
~

)

(=]

YAP(nxlo‘P l l

pYAP(72x10°)—

—_
W
L
=

CTGF(38x10°)—

I
n

YAP AN ik i
= !

i

CD31(130x10°)— 0+
1 2 3 4
GAPDH(38x10°)— | ! ' = .\ 41 B
iy 1.57 b o S5 og 2-57 b
| : ] # I
s x4 & 207 :
= 1.01 oy 1 b = s
z z Z
I 2 T ) b I 1.0
u 0.5 4 R a
= 5 1 = 05
— = a
= o S oA S o
1 2 3 4 1 2 3 4 1 2 3 4
4151 C 417 D 4157 E

1:Ctl, 3z 2 b A N B K R id 2224 10%;2:CKD serum, 335 & B e N CKD K R id 434 10%; 3:CKD serum+SDX , 3% 75 i
AN CKD K Sk 1 h 5 FAeA SDX(2.5 pe/mL) ;4:CKD serum+VP 355 % # hm A CKD X Ffni% 1 h & FHAeA VP(0.25 pmol/L)
ARG ep A EAHY926 4 i A & 18] A8 X 4 F &34 ;B YAP R & £ A 69 24547 C.pYAP &R § KLt S 45475
D:CTGF & & &k 64 B H7;E:CD31 &G KK egFAH5H  a:P<0.05,5 Cil 201k ;b:P<0.05,5 CKD serum 483635

5 &FigihdsBEIE CKD X R INiEHS EAHy926 288 EndMT X5 FRiLX  (xs,n=3)
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3.1 WA F3 AVF Z ek rf

BAYIREH M AVE & CKD 88 #2409 1Y 1M
538 BT AVE 5% Dy 2 BE A5 100 903 dy 6 72, ™ B 5% 1)
BE AT IESE 3 FE iR AR IR AR e 3 AVE
DRebEat i B R R 2 — . EFRANTUAEA S hidk A& B
7£ CKD 3% K CKD /NEL AVE 5 11g A N 48 A 25
JNE T BHLR AR P 2R R R AVE T g R
T A B3R I — B T IR R IR, AR HGE T
AT R AT A ) CKD 5121 YAP B0, BH1E A
B Ia] ALt fe , N 1 AVE I RS A
3.2 AFEMAF AT AVE 6948 974 A

IS R — PR e N B AR AP 2, B
A YUEEMLTEPE , BER LA N B2 T iz s, He g AR 11 il
RN BRI AE - C 9 7 ik s, FEF 2 E R D
PRz A EF I R X A A A
RHRE . SHEN 260 5% BLAT 1% o 45 1] i 0 0 JUL YA
T2, AR WUBR I TR B2 5. LIU 451 R BLEF IR
b T AR PR A BB U B I ) B s, A BT
WAEFUAEARAERT, B R WE DR B A 2 g . SDX X}
AVF 2R BA R E L TR B2 R 56T .

TR T B, T 9% MR 7E BR 22 451 475 K B 39 5
WREEHS eh B TR A P EERG A  FU h R
AR R e Bk R E TR R PR . BER
ST I G LR TN B2, I3 A 23 R R B
Bl IR IK AT i M 5% G, S R B AVE BB, 7
XA A T I LA EE A S LT, AT U M R e e B
S BEL L A A A T SR, RS R T Y
AVF BRIAOCR B IEH K. A 7 3 4F il CKD &
i 2 A W AVE A% CKD K A S 2) JikoR #5
Wk Z B AT T AVF S &, g7 7 CKD KRR
AVF #5581 R SDX #E B o 45 UESE, &7 ¥ MRy T
CKD KB Ay 87 A= N 3 A SR B0 A 25 9 BHL Ik AR
(E2),
3.3 AFisdaFidat kB YAP R R N RN A

B N R AR E ISl ) 2 el s N R R A A
PREFAE 8R4 90T 55 2 Fh R &R 5 &, Hippo {55 A /F
LI B0 T2 5 | R UORIE I 12 1% . © A ol R W]
B ] MM 3 51 3 AT AR Hippo {55348 1Y % s L3
K YAP  ffiHBERR 1k, AT FEAIR 220 P 338 , D %
ShIKHEREREAL ™ . CKD KB AVF 88 TR T 1L
1M RRFEAEW T, A T4 28 T i YAP 7
Hrp Tl EH . BOEH YAP Ab T RBERILIRES, 7T
LB A%, 5 5% sk - TEAD 254, J5 8l CTGF

SERBLINRGA . 24 Hippo 3l B% T I, il b b 3 e
MST1/2 @2 Ak YAP, B ER AL i YAP 7 g i v 5
fift, YAP {5 S WePH 1L o ik, $R3E N CTGF #ik/k
PR T YAP TG R . ABFFEX CKD K B AVE
RN 25 R W], CKD K B h i k2 1 4b YAP F1 CTGF
Fik TR WAL YAP AL TARIKF, R B CKD {21y
B RS AE 5 YAP (5 5 380% B UIAR G ; 79 1A 1Y)
JARTBHIE YAP B30 , 842 1 CKD R B A7 AR N
R AR
3.4 YAP BUEAREE W R AL

B AR A R A 2 R O Ay I AT UL e R A
K, N2 21 i (8] 5 Ak ( endothelial-mesenchymal transition ,
EndMT ) A1, L4845 405 5 87 A oA 0 2F o 78 b~ 3 UL
if K IR 2 " A EndMT [t B e, g B 4 ff 2%
FHR SRR, K35 o P UL E 1 (a-SMA) |
21 % 1A (fibronectin ) F1 T 5 Ji5¢ 50 45 [8] 76 J5T 4 i A 5
Yo BRI AR RIE TCF-B 531 EndMT (1)1 72
T YAP (06 . REN 2 SR8 7R T Rk i
BB YAP SE PR AT LU EndMT ", sl 3]
YAP A] RE 2P ] EndMT AL 5. CTCGF A U2
Hippo {5554 5 K YAP (19 R IR0 73 F- , A 2 []
B EARiC Y. 75 CKD KL AVF # 1 8¢ CKD K R
I AL N B 4R, YAP 363K 7K-F- s, CTGF 3£
K B CEL 4 FS) s ARBEFEE— B A 1 PN B 41 A
W) CD31 IR, 25 R L, tEBEE YAP 5 53805,
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