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BBk SZRIENRE PPAR-y HFRIZ T K3t 1 E Fia Al RE L

R, R, RRR X R RRT (400038 I, 55 =42 B R P g R B 22 )

[(BE] HN BT SR 7 o S Ak Y AR 3 5 4 18005 32 /-y ( peroxisome proliferator-activated receptor gamma,
PPAR-y) TERE 3050 Jok 2 4248 A5 B 3R 38 KO6T 1048 ~F ¥ UL 41 ( vascular smooth muscle cell, VSMC) 5 714 % 4k (4 5% Ml
itk Mg 12 1, 3 A OQIEHE R (4 1) QL AUE AL (4 1) ;@F #FIE] (ROSD) JAY7 3284 (4 H) o WA il
G MG MG TE RS s i S 40~ 5 B W8 S 4R B A8 i B 20 2B 38 S PPAR-y 323K ; Western blot 46 1 37 48 Bt
M55 H PPAR-vy S WL 220 (smooth muscle 22 alpha, SM22«) 25 [ A 15 FH 40 M 2 5 1045 T A I F b VSMC A4 4L 1Y)
KFR, gk OMEEE BR 3 G A A A BT ROSTIRYY S W35 [ 43 51 R (1. 46 £0.14) ((0.91 =
0.13)mm, (P <0.05) |, @HE Y45 5 & I A AL 14 P BT ILES 2B 45 ROST IRY7 S 304 W 1 5 S 4 fhm S 48
TN A T PPAR-y I3RIAIT I HE X5 BU2H \ROST IR 7 SZ 48 2H AR [ 43 531124 (0. 90 £0.22) ((5.85 £0.29) . (5.04 =
0.46) ,P <0.05,ROSI J&Y7 S B840 5 1E % % R[] PPAR-y RiA TR E 2R (P >0.05) |, B Western blot Kl 258 7R :
SCHRAE A2 PPAR-y/SM220 19 28 3K K (AR F 18 X BRAL [ 43500k (3. 12 £ 1. 42) % /(16.72 £5.34) %  (19. 87 =
5.33)%/(68.85£9.73)% , P <0.05], VSMC &Y i W 45 7Y [n] & B 7 5% 4k ; ROSI ¥8 97 S2 28 4 PPAR-y/SM22« (Y 2 3k
[(23.17 +4.23)%/(58.63 +12.81) % | E5 TS B ALL(P <0.05) , VSMC 22 780 iy 4 i 80 [ ke 45 505 k- ROSI 347 3 48
41 PPAR-y/SM2200 FRIKIKF- 5 IEH X BRAUAH LT % 25 5 (P >0.05) . 8518 PPAR-y 2 5 T S AE ARG VSMC £ 7Y
AL AR, PPAR-y W] RESRIRYT SCAMH ARG IS T AE A i 2 —
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Porcine PPAR-vy expression changes and effects on phenotype of vascular smooth

muscle after carotid artery stenting
Yang Yuanrui, Zheng Bo, Zhou Zhenhua, Wu Hongchen, Liu Qu, Chen Kangning (Department of Neurology, Southwest
Hospital, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To study porcine peroxisome proliferator activated receptor gamma ( PPAR-y)
expression changes after carotid artery stent implantation and its influence on the vascular smooth muscle pheno-
type. Methods Twelve miniature pigs were randomly divided into 3 groups, normal control group ( control
group, n =4), stent implantation group (stent group, n =4), and stent implantation combined with rosiglita-
zone ( ROSI) treatment group ( ROSI group, n =4). Angiography was used to observe vascular morphology.
Immunohistochemical assay was used to observe the vascular pathological morphology and PPAR-vy expression.
Western blotting was used to test the expression changes of PPAR-y and smooth muscle 22 alpha (SM22a) in
blood vessels with stents and analyze their relationship with vascular smooth muscle phenotype transformation of
vascular remodeling. Results  Angiography showed that the extent of vessel stenosis in the stent group was
higher than that in the ROSI group after 3 months (1.46 mm +0. 14 mm vs 0.91 mm =0. 13 mm, P <0.05).
The results of HE staining found that in stent group, the intimal proliferation of smooth muscle was higher than
that in ROSI group. Immunohistochemical assay results showed the expression score of PPAR-y in the stent
group was lower than those in the control group and ROSI group (0.90 £0.22 v5 5.85 £0.29 vs 5.04 £0.46,
P <0.05), while the ROSI group and control group had no significant difference (P >0.05). Western blot re-
sults showed that the expression of PPAR-y/SM22« of the stent group was lower than that of the control group
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[(3.12£1.42)%/(16.72 +5.34)% ws (19.87 £5.33)%/(68.85 £9.73)% , P <0.05].

Phenotype of

vascular smooth muscle of the stent group transformed from contractile type to synthetic type. Expression of
PPAR-y/SM22« in the ROSI group [ (23.17 £4.23)%/(58.63 £12.81)% ] was higher than that of the
stent group (P <0.05). Phenotype of vascular smooth muscle of the ROSI group transformed from synthetic

type to contractile type. No significant difference was observed in PPAR-y/SM22q expression between the ROSI

group and the control group. Conclusion PPAR-y participates in the process of vascular smooth muscle phe-

notype conversion after stent implantation, and thus may be one potential target for the treatment of restenosis

after stent implantation.
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TBIRAE OGRS o i I SR AR S A R 2
EZ 5N 200, A B i I8 A g
S0 P REERE A R I AE FE A, R X 0l A A B B
VAR A IR S AR N AR 1L, G 254 T B
IR ARG 2 AR v TR S IS PN TN R A, B Ik
LA P TEAN L R 2R 2 L AR SR, o R I A ST H UL
# g ( vascular smooth muscle cell, VSMC ) & R % 1, i
SIS A E M AR v RS T I 4 R R o
Lb VSMC 388 8 2 045 P8 2 1 32 22 I PR R
AR BIALRE, APPSR R B EE  IN T R A
VAR 5 B 38005 3% A&~y ( peroxisome proliferator-activated
receptor gamma, PPAR-vy) X ik I B A4 A B 2 19 145
YER,

PPAR-y & — S O 0E R i sk 7, B
Z R R RO, R R A Qs AR e sh ok
FEREAL BULF AR AE 55 . B 5 ATE LA 2R S
(2 2 B2 A AL FE A AH [ AR SR 8 5R /N TR A
ST 3B Ik S AR ARSI I X 40 S A A S A
257 PPAR-y s 254 2 & 51| Bl 1 Fil , M%< PPAR-y
AR L S Xt VSMC R AVELAL RS20, B FEFR 1T PPAR-y
X VSMC A AR 1 52t Ko FLALTR] , Ay 1 DA A 1 48 =2
B NG PR B B TR AR AR ES AR

1 RS 7k

1.1 ##

L1123 @R SN, 4 %, R (20 +
2) kg, B 5 = ZEERFT TP O,

112 F2EH A% ( KRR R R 25T ) ,
PPAR-y S ¥ 6 £ Fa e Hiik () H ABD Serotec /3 ] ) , SM22«
i £ T & Piik (g B Santa Cruz Biotechnology 2 #] )

B-actin P Z ve FEPIIR (1 [ GeneTex A H]) o BAREFIRIC
3EHife IgG(H + L) Fif e b ailm & (A P24
i /NEIDIN

1.1.3  FEALHE B I B ML 1 5 (DSA) X B4 ML
(Artis Floor,SIEMENS) . fb27 % Y62 4% (1S4000MM)

1.2 Fi&

1.2.1 Syl 12 HUNEE S A A R4 (8 ) FIE
WX IR (4 H), M A CEYL 4 R A% B i ( rosiglitazone,
ROST) J457 32284 [ P A& T B KA 0.5 mg / (kg - d) | FISZ 4
AL (FEAEFL0.9% AL S , R S0 15 45 45 24, if
FAARA 7 d BEARF 3 AH

1.2.2 BBHSMGTEMASR SR B RDEY 0 &
oy B RIS AR A OF Sk, & SRR A oF 55| 54
1750080 kit 2 R0 Sl kR 38 0L B B B AR o K 4R Apollo
BRYE (BRPER K EHAR 4 mm, KJE 20 mm) R 4E Marker F7 54 A
FSh VK AL TUAR A B A HE AT BR2E 75K, K )1 10 ~ 12 aim
(latm = 101.325 kPa) , BREEP 5K B A8 i Jm 3 1 A ELAR 1Y)
30% ~50% , 445 L IRBECT B DREREED kAL, 8 H/NELfE I
A AR 20 #4 .

1.2.3 miERM R 3 DATME SR, SRR
FH R G A0 8 A B8 , I T S B B S0 Bl Tk 1 4 24
4.0 cm, I 0. 9% MR AL AL AR K E 1 wh ok, 174 BEIE 2
TE 4% AR R SRR T TR e 4k bl AL 374 Bt
WRAE, T Western blot il ,

1.2.4 EFENRMIEESMNE  TARE 3 AHEGM,
FHASAIR ST A, YR JREE S pm, BURA R ET h 5 U0
HATRRERZA L HE Yo fa, BR2H 3k 6 NRAS, BN RA BT 4 5K
YA

1.2.5 Gl gy Bk &8 A s dl Ak o
Mras SRR m f S SR B BY T 59 A 2 mm /NS 7R
BT AT/ B RIBR 20 o SR A I 3 500 A, B A
JERE 4 pm g A S RE 2 214k 22 7 VAT PPAR-y S 2l 44k
eyt THMEA R BER RO, SR ONERSH
Krajewska 2 bRl 4 W, SR FH OUE 76 2 008 F E 47340
SeHe FHMEAM LK TE L > 1% ~25% | >25% ~50%  >50% ~
5% B >T75% ~100% KUK R 0 ~4 F3 s ¥ (AR 7y - B
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AREC, R OGHFMLE N0 73 H Ok, m THREN
Lop RO, R S TERE N2 /s mY, EOREN
355, L2 Wija 4S5,
1.2.6 Western blot %l Ifil & 2H £ PPAR-y . SM22« )2 4 3
K BURFFINE S, SRIBUREE 1, RS 60 00 i A rh 2R
FIAE A 5 5, SDS-PAGE Ji 73 By HLTK , ML 5% 10: 55 RS 2 111 & PVDF
JE I, A 3 AT, PPAR-y (13 1 000) \SM22¢c( 13 300) # LL 461 43
S PR REH , RN AR B-actin (1: 2 000) HHT i B
TR, 4°C R, VERE S A B R B (122 000) (Fif
IgG-HRP) ,Z T 0 1.5 ho $5eJ5 I A Ak RO EGR & ks
W, BT AR R G5 B, 38 ] Tmage J #0040, LA &S
B-actin FYGEE FEAE Y FLEAE A 2R LA AR X ik o
1.3 it F 547

A EHELL x 5 Fon, il GraphPad Prism v 5.0 43143
B, WA TR 348000 LA o A .

2 #R

2.1 HHFARHMAI ARG EHBELTL

8 FUNRRE IR M 20 Me IR AR SO, LI WA SE AT P A
ANEURESR A o PR 1A O I AR R AR SR B IE O IR 1
1B K 1C M A SZARMEA 3 D HIRIER , il DU B AL
IR ROST AT STAH M SR B A Bz (P <0.05, [ 1, 1)

WAL B L RN TR A RHABERE 3 A ABKRE;
C:ROSI?&7% #8401 .7 L BAANBELE 3 A B AL BHRE
B1 KABMHBBEENINAENTELRNA

F1 SEBNEERMELE (n=4, x£5)

SCAMEA SR

Fe3 £t Hr 2
B LR
. TR RN RN
(mm) (mm)
(mm) (mm)
KHAE AL 4 4.02+0.10 4.88=x0.12 3.41£0.15 1.46£0.14

ROSIJAYTSZ484H 4 4.05+0.13 5.08+0.11 4.17+0.12 0.91+0.13
Py 0.87 0.27 <0.01 <0.05

Mg ERRE = L RN T FD AR- L REANI A B RAD AR

HE Je (55 LA SR BES BN Bk - 1E 5 Sl K 4 53—,
B R S T AEHES AT - LA B TE e, ORG24 A
TCIIEE (1B 2A) , S bk 3 SRR B, v I 2 ) £ 4 k57
ZRL AR A A A [ R R R, By b Bz A i AT DL
AL, A IR BT B, 1 TR A0 M AR 2R (151 2B) , R 20 A I
B, T RE D R S AR AR R S B U0 BT,

RS AEHESN EAAT 7, PR T S AR O W AR, -
JULER LT, 38 24 194 P9 S 22 g WA B T 2, - 1 JIL 20 2 i
(E20),

TR ;B X 2HAL;C.ROSL ;& 97 ¥ 2248
E2 FEAHEDMEHL HE SLEBYER  ( x100)

2.2 HEH Bk feE PPAR-y # %05 AL R

PPAR-y 7EIE # Il . S 4001 A 41 A1 ROSI y&97 32 424 1 3
Jik L5 AR X 2535 4 (5. 85 £0.29) . (0.90 +0.22) F1(5.04 =
0.46) . PPAR-y 7ES7 3048 A 21 () 18 1 B ek 2> (P < 0.05) ;
ROSI AT S 20 55 S0 ki A 41 PPAR-y 33K B M (P <
0.05) , SIEH MM b RIAZEF LG ITHEL(P>0.05) . WL
3,

A B R4 B L A C.ROSI %
B3 &ABMBAKMEHRL PPAR- yﬁaﬁzﬂﬂsug (SP x100)

2.3  Western blot 4| % 21 3 fik f2. % PPAR-y SM22«
Fa e ks
Western blot 4645 5 il 7 , PPAR-y 7 1E 8 % FR2H 2 484
A ROSI VAT AL B A 23k 430 < (19.87 £5.33) % |
(3.12+1.42)% (23.17 +4.23) % ,SM22« 7E_[- 34 3 3 BIAHXT
FikE R (68.85 £9.73)%  (16.72 +5.34)% . (58. 63 =
12.81)% ., PPAR-y/SM220 25 3K K P AE ST S8 A 41 5 IF
HOF R AR L TR R (P <0.05) , ROSI R 97 SZ 2240 PPAR-y/Hll
SM22a (R IRESCHHE AL B % TP <0.05) ,ROSIJAY7 3¢
URZH 551 H A IR ZH PPAR-y/ il SM22 F235 5% L B 48127
(P>0.05), WL 4,
1 2 3
PPAR-(59x10°)— [
B-actin(42x107)— "E—_—_—_-_;: ——

SM22a(22x10°)— | %

T —

S AR ;2 ROSL & 77 % 40403 L RN
4  Western blot # il & 2 3% HiZh bk 1 & PPAR-y,SM22«
EAMRIX
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A 25 BRI S (B AN A= A 1 B R
Z—, HA 2y 80% Sl 1f 1 G 26+, 20% ~30% Ak
IR A p 2008l BB A s AR 5 1 . 30 B ik S 2R R
(carotid artery stenting, CAS) i T H A . 24004 5
ENCAIRYT s ke A 1 — Fh R BT B, B Iz
i 711K e R e & 1 (S BB [ e Sy =R EE Ry =3 )
T AR | L HOR R 22 i T, P AR B e A T T R I
T A AR RYIE AT AL . VSMC (1434 5 A8 b 2
A PP 78 TG R PO AR 20— AR
ZH R A 39 A B Y 3R B R . BRI, R G RE Ok
VSMC 33 BRAL I 2 A 015 il XoF 20 ik i 87 2 2840 A
TRIT BITUS  JE A TR AS AR AR A 250 .

PPAR-y fE I #% Z (k5% S R 7, 7€ VSMC I =F
Ik B IR BRI 2R W2 RO, Beyer 251
i 30 ik 05 T A A AF 5T P IESE T PPAR-y X BT Il 45
T IVE , & B8 PPAR-y & R 2% 15 5828 /N BRI ik /)y
Bk e S ET Tk ELAR B /IN | LA B JEE R AR b 1 AR K
i/ NB K & A HE M Y 1 e A . A ST IR SEAE
e I RS B P i i EE AR R P, AR VSMC By 3R
RUEAL B A3 A A RS, R & R VSMC
HYRE AL, [FIf VSMC o PPAR-y mRNA 4 3R G5 3
Bt R T . Karim 2512 BF 57 % B PPAR-y 5
P VSMC R AVLAL I ZFp 03T Z (B A7 7R 28 AR,
M4 E 5K & 11 (angiotensin I, Ang 11 ) J& & Ifit & 412 3F
VSMC ] 5 J 26 B 46 Ak i £ 22 (K7, 11 PPAR-y i 5h
FI & B R A fef By ZR BBl ik (%) ATL SZ AR SRk,
AT Ang 1T E9FEH]

FEASLG 30 2 BRI B B ok 4 405 3 8 ik B 3
R 7 ST T /N G I A S AR AR AR
73 AN JE B IS i 5 R I P E S T S 40 A Tk
78 o % LU IS S BRAE AT & PPAR-y R 17284k, A
S i PR 34 5 DL R A Ak s 7 R 1 Y 2R 58 KO- 45 T Tl X
VSMC (1) R BRI A T L FE TR . S5 R 2B, A %
BN G, PPAR-y FOZEIA B 8 F B, [R B A5 i VSMC
IR 4G 0 T SM22a0 &1 B35 R I, 10
VSMC H Wi 4 784 [a) AN B2 19 B 5 Ak, 44 e WA 4 i
VARN G ek A ) SR E bl R e e Y RS
b, 148 HE Yy e ] UL i 48 Hp 52 3 21 4 HE 2500,
$ 2R AT LR VSMC! " Sk A JE44 T PPAR-
v WS R S T HS , PPAR-y 35 T+, [l B
SM22« 3k I 35 Ty, LA HE J o Ul iy 48 v 5 2 5
TIEF AP A 7, 8 N VSMC 35 A 1 25 TR
WA EE AR IS BB AL S, T S50 Pl
M 125 A 52 80 PPAR-y A28 fb7E VSMC Y

TSI AR I s U 1l 45 A 1 e AR AL
REAE AR 248 th e VSMC S 385 A 12 RS 55 30
Vo ABAT RS kB, LA A Y 40 B 2 R 2
VSMC AYSEFE AT RS , X — i B2 IF 45 T VSMC iy 2
B4k, VSMC (%) R BUFE Ak A LU 38 58 RN AT 8 A T HA 1
KRR AT . R, FRATHED : PPAR-y 3 2 52 1
VSMC )R AU AL FE i B Bl il 7 VSMC i 15 5 |
TEAL LKA L A1 35 T 19 4, DT A 28] il 5 i 7 =2 42
FEAAR G 148 AT AIE

PPAR-vy 7] {38 i 1 i) &5 1 ¥ B G ( protein kinase
G, PKG )/ g Bt LEE-3 A ( phosphatidylinositol 3-
kinase , PI3K) /% 11/ B (protein kinase B, Akt) {5
30 SV B T v L2 i 1 28 R0 A Ak o 41 o) G 1
FEAERS , O LA S 4 AR S LS FE A . PPAR-y
B B A& SR AT A VSMC rf PI3K/ Akt {5538 [,
FEA Ang 11 1755 i 48 K% B A% R ( deoxyribonucleic acid ,
DNA) FEE A B AE T, I 400 1 40 e 3% 5, B i f
Ang T 5 R4 A Ko R E . A RS R
F Ad-PKG F 4% R ERUIx VSMC, fiig 8% 300 il 1l 4 1 6
A K VSMC S8 3851, $27R PKG FEfixi VSMC 119 5
B T A EEAEH

KT R, PPAR-y 2 5 T /NG H ) kAl A
YHLJE VSMC £ R A6 AL () 2 A&, PR3 LM A G
VSMC )3 U A A W] RS2 T B NG T 290 80 Ik S 2R A A
ARG I H A BT SO P A A AR B SCBEER Y . AR
i — 25 G 0L S R 1A A ML 28 T —
S S A B 32 SR AL 6 5 VR AR5
PPAR-y W] fE 2 Fili 211 Kk S 2R AH AR 5 9] 4 il 20 Jok =2 #4)
1) 553, X PPAR-y SR I8 F1T% PR 18 5 A A
R A BT 106 50 ok S SRAE AR 5 3 ke ) B O A 1)
PR BB

S Xk
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