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TEE:BM HIT Piezol T8 7F 1o 85 W I 3 1) K S5k ko v
HIL4H B (coronary arterial smooth muscle cells, CASMCs) £5 1k
FORAE R BLE . Ak IR B-H i B R R RN CaCl, T
CASMCs 10 d PAifs 4854k, 43 %t BRZE (GM) A Ak ZH (CM) .
W13 B FH Piezol #1171 GsMTx4 \siRNA-Piezol K4zl
Yodal #EAT T30, FH it 28 21 9% (0,1 2 4t I 55 AL 5 5, Western
blot £6; U 3% 1Y e {, K 2 i i B ) 27 A8 B 1 1 R A 0L .
R HHGM4L, CM A E5 LT B i (P<0. 01) , Piezol K
B R RIA 5 2 H Runx2 . BMP2,OPN 3 1k 5 | # (P<
0. 01) , T W 45 & B AH 5 75 11 SM220 . SM-MHC 283k T & (P<
0.01) 5 45 T GsMTx4 fl siRNA-Piezol F i Ji5 , 45 1k #1 t
DMSO 41 i 22 fig (P<0. 01) , i ] Yodal 1015 854k i — 25
TR (P<0.01) o HEAN, o5 85 W 8T SRk 3l ) 2 A4 56 R
F1 DRP 139 FIS1 ik T # (P<0.01) ,MFN1 ,MFN2 35
[ (P<0.01) , i Yodal &3 AT il £ kit 73 24 (P<0. 01) ,
25T 443 24430050 Mdivi-1 T 95 7] 203% CASMCs 554k
(P<0.01). £5i%  Piezol ¥4I AT AT Ry E5 85 HIB A CASMCs
FEAE , HAHL o] 65 175 SRR AR 5l ) 24 R A A O o

KR 1 Piezol ; ¥ 1H IH 5 ZORL A ; TR B Dk -F- 2 LA g 5 R 2
Fede s A 51

FFR R (FIRAR 55 ) 471243 (OSID) -

ML 5 P 2 B B A LA PR S A 2 S DALY
i, S BRI Sy i AR A R b R
REAR . e, M PP RS AL AE 48 1 0 (chronic kid-
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ney disease, CKD) BRI | 5 & K imy Il S50 iE
BONH I i RO B0 7, O I I R AE &
CKD & EZRFe T B, HAE T3] 5y ik 3 A
FERY 10~20 45, T 76 Bk il 845 £k 2 -5 SO0 il A
FF R AR G A g RO i AT
L4 (vascular smooth muscle cells, VSMCs) 7] 1
97 T B A SRy B R SR AL Bl v RS A 1 ke E
FE2, X T CKD BE T, D BE IR 5 255 &
1 A L E RS A KL, v BAE BIR 5l VSMCs 11
B RV AN e B BRI AL T
RE 55 200 i P 85 9 4 i A OC , (E R LR HL R A7 A

N==3
EE

VT AE K, ML AURPE B -3 i Piezol YD fE

T L BRI 1) ) 2 SRR W | B E S A A 2 AR RN AR
R T B CERE o R iFoT 26 B, s B
W 5 TR 385 T A R Piezol 5 Ca™IR", ELYE
F KRG L, Piezol Feik B 13, P85 YAP AH
O 1) 240 AR g 2 A S s Ak, A Piezol T
AE T B A e AL . A BRAE AR Y B R B,
Piezol [ 381% 5 2 ki AR R 25 P8 45 2% VA 2CT, Im 2k
K AART RE R C A R I 5 AL I AZ O ML, 28
RENG A SN g N EI S A I X SR N
AR, PR IR VSMCs 8546 SR, Piezol J& 75 fiE
5 M) IO 1 A6 A X — 3 B R B 98, v AR ok el
ik ~F i L4 ﬂ@(coronary arterial smooth muscle cells,
CASMCs) 554k, LA K FLyRHE ML= 6 575 F AR R
Bl Sy RO, R B . 28 b, AR BE ST L
CASMCs A R A58 % 52, 8 ) g 4 v 805 Wl 175 110 A4
M50 AR R W) 2 4R T Piezol R ki f& F1 CASMCs 22
] BB 2R

1 ##

1.1 SCEEZh#H  SPF 248 Wistar KB, i 1 250~
300 g, 3535 2, i N B B RN A BRA AL,
ST ) HE FEE AT IE S SCXK () 2023-0059. K
RIS T PN A% A= P RHE A B 23 B 1Y) SPF 25 5 i
WEEWN o ARWETEWS R0 T A sh i sc e 8 e AR 2
RENRER (] REEERER) R ZE &0
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TEAHEHE (B K Y-Z-2021-581-01)
L2 F IR (455 : C11885500BT) |
MR 4 I W (fetal bovine serum, FBS, 1% %5
12483020) . Opti-MEM 15 57 (155 : 31985-070) , ¥
W4 [ Gibeo 23 7 5 $L GAPDH i {& (1% 5 : 60004-1-
Ig) i Piezol HL 1K (175 : 15939-1-AP) bt *F- ¥ il
220 (smooth muscle 22 alpha, SM220,) $iT /& ( 1% %5 .
10493-1-AP) | HT °F & WL WL ER & 1 5 % (smooth
muscle myosin heavy chain, SM-MHC) $T {4 (9% 5 :
21404-1-AP) , #J1l [1 Proteintech /A 7 ; T Runt A 5&
LTS T 2 (Runt-related transcription factor 2,
Runx2) HT K (1545 : 84868) B 8y A G 1 1
(dynamin-related protein 1, DRP1) $ii {& ( 9% %5 .
8570S) | BiL W MR 1k Bl J1 AH G H 1 1- 22 24 2 616
(phospho-dynamin-related  protein  1-serine 616,
DRP 1) Fi A (455 : 3455S) BT R4 11 1 (fission
protein 1, FIST)HUAR (58 % :32525S) \Hr & ki il &
& 1 1 (mitofusin 1, MEND) $0i& (535 : 14739S) (4t
2k AR Bl A 25 2 (mitofusin 2, MEN2) HUiK (555 .
11925S) , ¥1 [ Cell Signaling 23 A ; B B TE S K E
11 2(bone morphogenetic protein 2, BMP2) i (4%
Z:ab214821) , W H Abcam 2~ ) ; Pi B Hi 2 1 (osteo-
pontin, OPN) FL{A& (5845 : NBP21-740) , 4 F Bioworld
Technology /A F] ; Lipofectamine 3000 %% %% it 7] ( 2
5. 13000015) , 1 [ Invitrogen 2 7 ; Yodal (£ %5 .
HY-18723) \Mdivi-1 (475 : HY-15886) . GsMTx4 ( 7%
5 . HY-P1410A) , ¥ g H MedChemExpress N
siRNA-Piezol (%55 : SiR0001) , 1) H |~ M B 84 9
FOARAT PR ) 5 95 R L0 YL A (515 : ALIR-10001)
W H A= WA BR S 7 5 Ak 7S b Ak g e
525 :C129534) W [ _LIEEBTR T A AU R B 1 AT
/NS B % ol B by X e T L
1.3 ¢ Nikon ECLIPSET2 {5 & & fi 5% . Nikon
TI-S {8 & 2 3EE (R 50 e VL LA AU g A7 FR 2>
) ) 3 XTL250 B0 5 i i (B i DG 25 AU A PR
Al 5 8 P HLUKA B Y ChemiDoce 52 A (&[5
Bio-Rad Laboratories 2> 5] ) ; MultiskanG O 2 1% K fififrs
IR RBHE A R
2 7k
2.1 RRKR CASMCs HIRENKIEF: ek
() By 2 2 5 TR Z i SCBR™ o R B S 9
ot S it R I i, 308 3k S0TME M VR AR AR o K R BB JER
BN T5% B 2 BRARF AN , b5 T JC B s T
iy, U E T TC TR PBS W . TELEW R AAE N,
fe B RO S B (o P BT b o T L 3 B R B

SeE ok L i B 0 TR i W AR DT S EE AR A 2L, AE/ N
HIA 100 pL %5 20% FBS Fl 1% 5 55 2 -4 5 2% 19 3
Tl % R 5, 053 8 4 1 ek K i A G B85 1T, P E
TR L0 R IR BB 80, Y A AE 25 e 5580
W3 FM B B A S mL LRl ES 3R 0L B TR A
HRERE 1S hE R IR AR TR R AR SR R
Ji SIS Y FH P2~P4 U4

2.2 RREIEN SRS HESH

2.2.1 #ME4asAeA % P2~P4 4 CASMCs B T
FREEFRIEE (5 10% FBS F1 1% H R R-BER 5 ) h s
5 B IR AN 3T °C 5% €O, FALTE R SIS 3 N
X HE 2 (general medium , GM) Fl1E5 4L 41 (calcification
medium, CM) , 73 411 g 7€ 6 £L ¥+ il & % 75 35 80%
I, R U 2525 . GM ZH i ] Al 1% 73 2, CM 28 fifi ]
#MFEAT 10 mmol - L7 B-HIH AR ER F1 3 mmol - L' CaCl,
) RCE B 7R 5L . A M RE A 6 FL AR, 56 10 Rk
FE SRR 3 KA 1 IR

2.2.2  Piezol 4 4] #) 4= i 3h 7 F 71 CASMCs 454k
F R T Piezol 7E CASMCs 45 Ak v i & S 4 11, fdi 1
Piezol #ll il 5] GsMTx4 F13# 8l 7] Yodal 47 T il
D GsMTx4 Tl « 7 55 8 1 A 19 SEmly L, 0 3 45 7
0.1.0.3.0.6 umol - L' 1Y) GsMTx4 T i 41 i 54k, , 53
20k :GM 4] .DMSO 2H .GsMTx4 41 ; @Yodal 17 : 7
U S S R b 0 45 T 1.2.5.5 pmol - L Y
Yodal 1 il 4 JfL #5 1k , 434} : GM 41 . DMSO 41 |
Yodal 4H .

2.2.3 siRNA #3276 55 0 1 A5 AT, £ Li-
pofectamine 3000 Al Opti-MEM 2 1) #1755 4% , 73240
H :5i-NC+GM 2H . si-NC+CM 2 . si-Piezol+GM 4 . si-
Piezol+CM ZH . ffil] £ Lipofectamine 3000 & & W B+ ,
I 125 L Opti-MEM 15 #2 ¥ 5 5 pL Lipofectamine
3000 ¥ W FE 43R5 5 il 45 siRNA TR A W, 125
ul Opti-MEM 55 78 5 5 uL ¥ &£ 4 20 pmol - L™ )
siRNA IR G5 o BEJGHeARFLLE 10 DF Lk
PR A WAR A I 5% 2 48 h,

2.2.4 LA FL 98 5 Mdivi-1 -F 7R CASMCs 45
& Mdivi-1 2 —Ff A R LRI 7 24 il ) | 3222
A ) 310 DRP1 R (16 1k, 8 98 9% 2R 1R 4 24 15
CASMCs 54k v (% G VR T, 23 90 45 1 10,15, 20
umol - L' f#) Mdivi-1 T T 40 i 451k , 440 M : GM 41 |
DMSO £ Mdivi-14,

2.3 HEALBREE FRTHEE. ARER
e, IXPBS PEH 2K o BEALTPES N1 mL 4% 2 5
I 7R =S 0 F 2 15 ming 3525 [ 2 W, 181 045
WA 25 K R I 2 U, A D R TR AT AT % B
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LEEEALAIN T mL %, TERSF T YA 15
min, FEERGL UM, FH B KBRS 2 I, BB A7
1 mL A B TR SRS BB A RO, J
5, 2B TR DR M, B 2 U AS
Bt BREFREZRTE2m T, mflmA
800 pL 10% (W/V) G4k 175 Jor J M W 145 L, $ 355 %
W TESE IR |, 25 IR A 30 min, B 1% JL R ok 11) RS 125
il A2 B, K AL P A 2R OB A% 2 96 FLAR I, 1
PEEFRAS , 75 540 nm KGN £5FL A KOG RE(E

2.4 Western blot Y i 4L il 100 pl 5k 24
W, 4 “CHLH 30 min J5 , AR 24U, 4 °C .12 000 1
min” B0 10 min, BT, % BCA i85 & ) 28 ik
FE o R 12% Bl i #E47 SDS-PAGE HLJk , 80 V fH
JE 20 min J&5 , P8 & 120 V H JE 65 min, % 32 B A i
JiE . TRIEEERE, ZF o 200 mA 1H I 120 min (452 3
e —41) , %5 i BSA 4] 20 min, 4 C—HiBEE 2%,
WHER YOS | h, W2 wE, R U
RGHHEES . L GAPDHIE NS Wi 4 K
B, IR X R b &

2.5 HitFEFE Gt o il i GraphPad
Prism 8 AFTEML. TR IR x + s I 3 F7R ;4L
[B) 25 55 P AR Y ¢ K 56, 22 4 () 25 S b Al o PR
E I 2245381 (One-way ANOVA) ., K50 7/KHE 0=0. 05
3 £R

3.1 S{HBBRIEIE S CASMCs §51L , £ Piezol £
WM& ESZ  EH R UFFE I SE , Piezol 1F
KELCASMCs H s EERIA ., 5 CM AL, CM 4
PR LT YL A I AN, A 4511 22 (P<0. 01) 5 e f
4 F Piezol ik H8 N, Al H 3¢ YA ¢ 25 F Runx2 .
BMP2 F1 OPN K35 I3, W4 3R AUAH G2 1 SM22a,
SM-MHC 2235 B (P<0. 01) ; Rk zh 1125 40 X 7R
F1 DRP1I*' Fisl #ik [ (P<0.01) ,MFN1,MFN2
AT (P<0.01), W Fig 1.

3.2 Piezol &I 5 GsMTx4 ] i & 55 i 15 S &
CASMCs $54.  Fig 2 45 R W/, AH L T- DMSO 41,
CASMCs 55 1k 2 5 Bl 0 a1 700 ve 3 38 Jon iy ok 3% (P<
0.01) ; H B & AUA OC 2K 1 Runx2 . BMP2 3 3k fifi
GsMTx4 W& J& T i K [ (P<0. 01) , WS4 R B AH G
1 SM22a 3R 3K Bl 1 500 ok BE A b O (P
<0.01),

3.3 1R Piezol Rl B E 555 % 5 H CASMCs §5
& W Fig 3 Fian, #H E T si-NC+GM 41, si-Piezol+
GM 2 Piezol £ F #% A i f K (P<0. 01) ; A b T si-
NC+CM 4, si-Piezol+CM ZH il 45 4k 5L B2 W 0 i 4 (P
<0.01) , B R AA O 1 Runx2 (P<0. 01) \BMP2

(P<0.05)FA7KF R Y4 2 B A OC8R H SM22a
TR FIH(P<0.01).
3.4 Piezol 3 7 Yodal /] MBI 55 85 15 S W
CASMCs 54t A HF DMSO 41, CASMCs 45 {L 2
BB Yodal ¥ BE R mii gl (P<0. 01) 5 H AE L 8h 7
T, B A G 1 Runx2 . BMP2 K3k K-
B Yodal 9 B2 Tt i s (P<0. 01) , Wi R AUAH
AR [ SM2200 3% 18 7K T Bl 98 ) 740 7 e B2 v T
[%(P<0.01), W Fig 4.
3.5 Piezol i Zh % Yodal 7] jin Bl $5 %55 S B & i
EaHE Figs5a5RER, 4T Yodal 35, 433
FHCEE 1 DRP1' [ FIST 335 #H b DMSO 4l i — 25
L (P<0.01) , filA AH G HE A% MFNT  MFN2 T 8 (P
<0.01),
3.6 ZRARIMR 4y AP FHIF Mdivi-1 FIE R S 5 5515
S K CASMCs $§54¢ & Fig 6 fIir 7, 5 DMSO 41 4
Ft , CASMCs #5105 52 Fifi Mdlivi- 1 € 3 388 i i e 3 (P
<0.01), H B H £ AAHSCHE F Runx2 . BMP2 & A 7K
F-Fifi Mdivi-1 (49 & B T = 1R R (P<0. 01) |, W04 3=
RUAH G 2K 1 SM22a 2 35 7K 7 Fifi Mdivi-1 Y & B T 5
MM A (P<0.01).
4 g

AT 58 45 3 R, KW 45T CASMCs /= 45 85 3l
#on] I Piezol M i% B 3% Y AH ¢ £ H Runx2,
BMP2, Jf- T e 46 2 B AH O & 11 SM22a, SM-MHC,
{2k CASMCs #54k . Ry il —DARE Piezol 5 iy 55
P CASMCs 8546 Z 8] 1 56 &R L 43 3 45 T Piezol
NI GsMTx4 Fl siRNA-Piezol TS , E =B
KA I FRIA TR, v 55 85 I 31y CASMCs £546 A7 Jir
ZZfit, HZ5 T Piezol Ji8h5 Yodal T-Hi)5 , 4 f 55 1k
2D . AN, B RS T Y CASMCs F5 Ak B
A LA S> ZLI N, Piezol B BhH) Yodal 7 ] i
RSB S I ZORE AR 4y 24, HL2A T 2R AR 43 2441 il
I Mdivi-1 7 2438 55 8 A5 OC 1 CASMCs #5146 . DL I
FEIR , Piezol % 7] A 5 5 45 05 00 BT 19 CASMCs
BEAL,  HAHLH AT A 5 A0 Lk A B Ty 2 e i A

Il PR e Bk 85 4k 55 CKD Ha & A O LR BE o0 F
T A XU S 2 S LB A G X TRt K S A 1T 43
B Y CKD BN 7, PRt ke s 5 30 4 e T
RO BRI, BT TR RS & A S 1 Y
FE RGN KBRS HF, BUA B oE R U, i i i
AR Wnt/B-catenin T8 B, AT S AR A SR FE Y
Pit-1, {2 ik =Bk ES ALy & A R, H 28 T K
ST R A R BR 32 B0 Dk A R B W TR R
B G 7513 N R 577 Nl e 01| ¥ $5i% |
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DRP1*' FIS1 MFNI1 MFN2

Fig1 Effect of high calcium-phosphorus stimulation on calcification and mitochondrial dynamics in CASMCs (¥+s, n=6)

A: Representative alizarin red staining and its quantitative graph in CASMCs; B: Representative blots and densitometry analysis of Piezol,

Runx2, BMP2, OPN, SM22« and SM-MHC in CASMCs; C: Representative blots and densitometry analysis of DRP1*"*'®, DRP1, FISI, MFN1 and

MFN2 in CASMCs. “P<0. 01 vs GM group.

I 252 A e 6 L R 7 8 I R S KA A ) 2 A
SN G R R g Tl ST ) I S Ak EL A B
[FVEF . CASMCs fii T bk i 8 )2, H I gk &
Xif 4k 45 568 ok 1) T 46 66 7 5 I R M LA E AR
Fi. R, AT a3 45T CASMCs K s a] 1) 72 45 i
LA LSRR A R L A A B R B L 4
IR, B R SE 1 Runx2 2K THE , MR
A UM OCHE 11 SM220 55 61K TR, A & AR W iR
5 Ak, 35 1 AR A BT S5 B A0 A A — B, (H 4

i3 3 ] P AL 75 S CASMCs £5 1k a8 A 135 1k — 2

Y Ry —F =l BE % BH 25 38 18 , Piezol W] i i3
TR0 24 R JR1 L ML 7 08K, ok A4 1l A 2 A R
RS S ETAR YRR . BORTIFIT R B S ]
Hahn/NE 33k VSMCs 7 Piezol Fl Runx2 fiFEiA7K
-, A Piezol T BH K5 85175 5 1) NLRP3 R M/
PRBEE FAH M AL T, IR A5 10 A Ak e
B | Piezol T Y 5 BE % 5 W B8 Ak A 55 A 38
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Fig 2 Effects of different concentrations of GsMTx4 on calcification of CASMCs under high calcium-phosphorus stimulation (x+s, n=6)
A: Representative alizarin red staining and its quantitative graph in CASMCs; B: Representative blots and densitometry analysis of Piezol,

Runx2, BMP2 and SM22a in CASMCs. ““P<0. 01 vs GM group; “P<0. 05, #P<0. 01 vs DMSO group.
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Fig 3 Effect of knockdown Piezol on calcification of CASMCs under high calcium-phosphorus stimulation (x+s, n=6)
A': Representative alizarin red staining and its quantitative graph in CASMCs; B: Representative blots and densitometry analysis of Piezol,

Runx2, BMP2 and SM22« in CASMCs. ““P<0. 01 vs 5i-NC+GM group; *P<0. 05, #*P<0. 01 vs si-NC+CM group.
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Fig4 Effects of different concentrations of Yodal on calcification of CASMCs under high calcium—phosphorus stimulation (¥+s, n=6)
A: Representative alizarin red staining and its quantitative graph in CASMCs; B: Representative blots and densitometry analysis of Piezol,

Runx2, BMP2 and SM22« in CASMCs. “P<0. 05, "“P<0. 01 vs GM group; *P<0. 01 s DMSO group.

CM+Yodal/umol L'

20r O GM
GM DMSO 1 25 5 ku 0 DMSO ;
DRP1**¢ . . 2 g ? [ Yodal/l pmol-L
=es .% 215 O Yodal/2.5 },Lmol-IIJl
= 25l -
DRP1 .. .. - 22 gg O Yodal/5 pmol-L
- =Q
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M .---- % :5& g ###
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GAPDH | === s== = = == | 37 0
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Fig5 Effects of different concentrations of Yodal on expression of mitochondrial
dynamics-related proteins in CASMCs under high calcium-phosphate conditions (x+s, n=6)
“P<0. 05, "P<0. 01 vs GM group; *P<0. 05, *¥P<0. 01 vs DMSO group.

TG0 IR R Y AP A 56 0 A3 2 Ik e A LAV 8
8 L D = R A N e S i 37
() CASMCs F5 413 B h A4 Piezol 33k F i, 271
Piezol 7 I8 45 1k (1) % 15 % J 2o A2 b B A 8 B2 4E
FH.o Rk —UESE Piezol 555 #5175 5 19 CASMCs 5
AR e FRATT 53 91 R H Piezo 1 #1457 GsMTx4 il
siRNA-Piezol ¥ 47 T Wi , 45 & B, 85 5 5 S 19
CASMCs 45 1k 7¢ 41 il 2 55 1 Piezol J5 45 FIF & i, 1%,

BRAMCEARIBD ., CAMHTEEN, Yodal
PRI Piezol AT A2 HE 3= B Dk AR a] 5T 4H M ) BBy
FEA AR, HLS R o VR FH W] AR 25 6 — 2 AL
JeE HER Y ARG AR ES B R BE AL 45T Piezol
PR Yodal T 10t , 2558 R B5 4Lt — 20 i, iy
TR CHE A RSB T o DA 3R o B i 3 mT
T L Piezol JIE , HE M {2 CASMCs £54k.
Piezol 41 B9 Ca® PN it 0T 3836 40 A P Ca2* Ay
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Fig 6 Effects of different concentrations of Mdivi-1 on calcification of CASMCs under high calcium-phosphorus stimulation (x+s, n=6)

A: Representative alizarin red staining and its quantitative graph in CASMCs; B: Representative blots and densitometry analysis of Runx2,

BMP2 and SM22« in CASMCs. ““P<0. 01 vs GM group; *P<0. 01 vs DMSO group.

AT A G 0 A AR AR S AR A R
Wil , L Ca™ 400 AE AT 22 il ZORL A Tl 19 B i
A, A 3 ST TR 1Y Piezol AH G Ca?* IR
AR LR A RS AL T e Ah ok T
A F % 7 2ok 7 B 5 rh A Bl 20 A R 2 A A LR
F B, SR A2 R I ) 8 52 408 e 26 23 in ik
VSMCs (1 U H 4 it 32 UL AR A DTS . AR 5T
K, BERIECT i CASMCs 454k A5 DRP1>0 %
LR o LR O R A G N, XA RS T
Piezol #8137 Yodal T i) v — 2R, #2758 Piezol
XF CASMCs F5 AL YA HEAE I W] B 5 ZeobidA 3l g 22 2k
A5G HeAh, 1 B ZRL A 73 B i 57 Mdivi-1 82 )
M DRP1AH SCHY LML 73 2L, 45 3R Wos B 875 5
F8) 200 0 Ak B S O, R SR LA G R GA TR
R, X 3R W A r R TR A 197 125 T REXT Bl CKD
RIS v ) i 4 A BT RS AT

L5 b ARG AL UESE T Piezol YT AT A 5
BH BRI PCT 1 CASMCs £54k , HAIL ] 7T 6 55 Lohr ik
By 15 RAEAT K ABADAFAEA R o — 7 T, BT fk
ZAEAL RS YKF- i — 20 ik, i 40 i
BER BAY — & S IR 5 55— O T, AR E SR TR
G755 T Piezol WO AH OG0 20 i N I 15 Ca™ ik

JE2E A, Piezol 5 4RI A S ) °7 22 18] ) HAR P 2 4L
il i AN e 2K gk 2 A Sh ) M ZUKF Sk
Piezol 7] fEVE¥5 W5 58 14, IR 9 Piezol B4 I5 )
UL, S B R CKD ARG RY o I A8 1 0 B2 I 1Y
AR .

SE k-

[1] Marx-Schiitt K, Cherney D Z 1, Jankowski J, et al. Cardiovascu-
lar disease in chronic kidney disease[J]. Eur Heart J, 2025, 46
(23):2148-60.

[2] Kim J S, Hwang H S. Vascular calcification in chronic kidney
disease: distinct features of pathogenesis and clinical implication
[J]. Korean Circ J, 2021,51(12):961-82.

[3] Durham A L, Speer M Y, Scatena M, et al. Role of smooth
muscle cells in vascular calcification : implications in atheroscle-
rosis and arterial stiffness [J]. Cardiovasc Res, 2018, 114(4) .
590-600.

[4] YaoL, Sun Y T, Sun W, et al. High phosphorus level leads to
aortic calcification via B-catenin in chronic kidney disease [J].
Am J Nephrol, 2015,41(1):28-36.

[5] Wang Y, Wang J, Zhang J, et al. Stiffness sensing via Piezol
enhances macrophage efferocytosis and promotes the resolution of
liver fibrosis[J]. Seci Adv, 2024,10(23) : eadj3289.

[6] Zhong G, SuS, LiJ, etal. Activation of Piezol promotes osteo-

genic differentiation of aortic valve interstitial cell through YAP-



+ 852

P E %2 @R Chinese Pharmacological Bulletin 2026 May;42(5)

dependent glutaminolysis[ J |. Sei Adv, 2023,9(22) : eadg0478.

(7] Jiang M, Zhang Y X, Bu W J, et al. Piezol channel activation
stimulates ATP production through enhancing mitochondrial res-
piration and glycolysis in vascular endothelial cells [J]. Br J
Pharmacol, 2023,180(14) : 1862-77.

[8] ZhuY, Han X Q, Sun X J, et al. Lactate accelerates vascular
calcification through NR4A1-regulated mitochondrial fission and
BNIP3-related mitophagy[J ]. Apoptosis, 2020,25(5-6) :321-40.

(9] Z=HlfL, Z0BEH, e, A% WU B 5185 Piezol £
RO SR RO LA R R R ], PR 2
SRR, 2022,38(8):1202-8.

[9] LiSM, Qin XY, Zeng P, et al. Role of mechanosensitive ion
channel Piezol in mediating phenotypic changes of rat coronary
arterial smooth muscle cells induced by high hydrostatic pressure
[J]. Chin Pharmacol Bull, 2022 ,38(8):1202-8.

[10] #EKIL, M, TAWL, 25 . Piezo L MIE B A K BUE K
S LA i P B v JEE T e RO LRI BT T () ). o B o 32 A 3
&, 2024,40(1):9-17.

[10] Cai Y J, Zheng Y X, Wang Z F, et al. Mechanism of Piezol

channel activation promoting increase in intracellular calcium

concentration of rat coronary smooth muscle cells [J]. Chin J
Pathophysiol, 2024,40(1):9-17.

[11] Masumoto A, Sonou T, Ohya M, et al. Calcium overload acceler-
ates phosphate-induced vascular calcification via pit-1, but not
the calcium-sensing receptor[J 1. J Atheroscler Thromb, 2017 ,24
(7):716-24.

[12] Chertow G M, Burke S K, Raggi P, et al. Sevelamer attenuates
the progression of coronary and aortic calcification in hemodialy-
sis patients[J ]. Kidney Int, 2002,62(1):245-52.

[13] Tao J, You D, Feng Z, et al. Mechanosensor Piezol-mediated
smooth muscular cell pyroptosis contributes to vascular calcifica-
tion[J]. Int J Mol Med, 2025,56(5):196.

[14] Lacroix J J, Botello-Smith W M, Luo Y. Probing the gating
mechanism of the mechanosensitive channel Piezol with the
small molecule Yodal[J]. Nat Commun, 2018,9(1):2029.

[15] Ke W, Wang B, Liao Z, et al. Matrix stiffness induces Drp1-me-
diated mitochondrial fission through Piezol mechanotransduction
in human intervertebral disc degeneration [J]. J Transl Med,

2023,21(1):711.

Activation of Piezol mediates high calcium-phosphorus-induced

calcification of rat coronary artery smooth muscle cells
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Abstract: Aim To investigate the mechanism of
Piezol activation participating in rat coronary artery
smooth muscle cells (CASMCs) calcification under
Methods
CASMCs were treated with B -glycerophosphate and

high  calcium-phosphate  stimulation.
CaCl; for 10 days to induce calcification, and cells
were divided into the general group (GM) and the cal-
cification group (CM). Then, CASMCs were inter-
vened with inhibitor GsMTx4, siRNA-Piezol and ago-
nist  Yodal,

CASMCs was examined via alizarin red staining, and

respectively.  The calcification of
the expression of proteins associated with phenotype
transition and mitochondrial dynamics was examined
Compared with the GM,
the CM had more obvious calcification (P<0.01). The
expression of Piezol, Runx2, BMP2 and OPN in-
creased (P<0.01), and the expression of SM22a and
SM-MHC decreased (P<0.01) in the CM. After inter-

via Western blot. Results

vention with GsMTx4 and siRNA-Piezol, calcification
was significantly alleviated (P<0.01), while interven-
tion with Yodal enhanced calcification (P<0.01). In
when calcium-

addition, stimulated with high

phosphorus, there was an increase in the expression of
DRP1%% and FIS1 (P<0.01), and a decrease in the
expression of MFN1 and MFN2 (P<0.01). Interven-
tion with Yodal could aggravate mitochondrial fission
(P<0.01), and intervention with Mdivi-1 could allevi-
ate CASMCs calcification (P<0.01). Conclusions
Piezol activation can mediate the calcification of
CASMCs under high calcium and phosphorus stimula-
tion, and its mechanism may be related to the induc-
tion of mitochondrial dynamics imbalance.

Key words: Piezol; calcium channels; mitochon-
dria; coronary artery smooth muscle cells; phenotypic

transformation ; vascular calcification



