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HHETR, RRER2hEME L3RI &4k, BT K6 HUVECs, Al b, Al
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AR 24 h, ULESPBLARIEIC, T 6. 12, 24, 48 h /i MTT &40 HAVSMCs 48 JiL38 74 %, Transwell &40 4m
it AL et 1, AR m IR 28 i) T &, Western Blot 34N o FHMALE &G (a-SMA) . FH 220 %
B (SM22a). B#HEZE (OPN) KF, &R mARIKHUVECs sFibtk, 4T T I HAVSMCs 20 A& B
HUVECs ¢tk . #7820 HUVECs $h ik 4k ' CD63. TSG101 & miR-145 & ik & x40 2 %, (P<0.01),
Bl A F T CD63. TSG101 A miR-145 F A BAEA M R EHH 5, BB 75 Z LS ZHCD63. miR-145
FER TR A&, PAZEA (P<0.053P<0.01). &L5Mibthkls HAVSMCs 3535 775, S xrmRarbit,
AR A A HAVSMCs 2 o3 sh % | o — 23 hn, i BAH3E %, o-SMA. SM22a & & kL B4k, OPN
#F& (P<0.05K P<0.01); HAEAZAE, B &F FHAE 24, 48 hid4n Jo 38 78 5 & dm o B = 3 %
A&, 12, 24, 48 h B e i B ANH0R Y, a-SMA, SM22a & A F+ 3, OPN &k B4% (P<0.0523% P<0.01);
Himsi b, KA TAE, BOHF A M4, A8 hmRIg i F AL, £12. 24, 48 hfmniE B A K%
&%, a-SMA. SM22a 25 F+ %, OPN &kl (P<0.05). Z5i6 B0 % 435 d ik 7T i3 4Lk HUVECs $hik
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FERREIE Bon , %05 AT GE AS KR B0 ik iR A=
R, FEARh koA RE LR TR 5™, S 2 E J
PRAPT LA PN R AR, A0 a5 T UL L B
PR, DR e IR B K i A PN R A DO OB R R
B, IS P 2 200 6 T 3 e U A AR I 42 I -1
JULEN e S5 A 1 A 5T LSRR O % 25 103
ST B E KN B2 40 (HUVECs) AN K A\ 330
ok L A5 S o LA M (HAVSMCs) 26 8 5% 4k K 18 5
ERRIVER, BRICIRC 7 eE ol ik PN R A 300
BUL, IR SR Bk e . A 5R R &1 rg
R 2y K2R Eh ) SRS B A T L A E (e HL g
2+ LLBH-202208190001 .
1w
1.1 A mie

SPF 25 It SD KB 30 H, & & 150~200 ¢,
5~6 Jil i, WA B 1R S S R OA LR S A IR A
A, LRSI ARIES . SCXK () 2019-0004,
T T h AR sh b, BE3IH,
AHRE, 221, 0£2.0)°C, @ (50.0£10.0)%,
BERE 12 h AT HRBH

HUVECs, W\ L AR A RA A,
#5 . YBC1263; HAVSMCs, W E dbaha)8k LY
BHEARRAR, fit5: 337616,
1.2 %9

WO : AS10g, HE10g, MFE15g,
HEF 15 g, FHE 10g, HAT15g, NE 15, &
£ 15 g, ﬁi%lOg, H$10g, IANERiTA R PN
R BB . BT TR 2 LA ZE KR
M2h, ASHAFZIHLIER 20 min, FF5 A4
GURELRIE 1 h, SKETZGRuE, —HT1h, 29Ky
WRA, MR 1. 35 o/ml 25U, 4 CREFEAH.
1.3 EZXABALE

DMEM-F-12 (EallBio 22 A, 4lt*5 03.2001C) ;
e (Gibeo 4w, #it%5 10100147) ; MTT 4f
PB4 S 20 M BE PR AR 6 . RIPA 20 22 vk
ECLiH & (it @R A BR AR, 5 G020-
1-1. W062-1-1, W028-2-1); BCA & [ i I o it
R& . 4% ZRWPEE. 458504 . DMSO. 10% H
i (MDLZS ], #5435 MD913053 . MD6553 .
MD911626. MD1458., MDL6944) ; 4h WA 4 €3
M (NS AR, #5 BB-3986); THEHEE

43 F it Marker (Thermo A ], #it5 26617); Ui
Ml AR AR I E A 3 (CD63) . HLhfE 5 I A 101
(TSG101) . Ft o FirMALEIEH (a-SMA) . HiF
WL 22 5 (SM22a) . BUH #F & 1 (OPN)
(Abcam A F], #5435 24 ab271286., ab125011,
ab124964 . ab14106. ab166709); Annexin V-FITC/
PLIXF & (Solarbio 24 H], it*5 FXPO18); Super-
Seript I RT ¥ % 5 3050 & . Bl M . 2ot =
PCR A & (ABIA R, #5435 K 11752050,
16500100, 4472920); LI ELZah, HHEFE. A
L% RS &E 1 (ox-LDL) . PKH67. Mfk Py IE
(Sigma/A], #55051°0328510, TMS-AB2, 1.8292,
PKH67GL., P4864); I M . M PR sl — M i o 0% e
W . Trizol (Pt B EBHEATBRAF, #5250
C0670550223, C€04633-1, N65); DAPI (Beyotime
NF]L,C1005) ;s Transwell (COStar2AH) L5 3422) .

LEGEND MICRO 21R % 5 2 & H A 1 B 0L
2 [ Thermo 24l 5 550 T AR . SDS-PAGE Hi ik
Z 45 . 170-8280 % ChemiDoc MP 1k 2% & St A% %
4, [ Bio-Rad 28wl ;5 JEM1230 135 ff H - I2 f3f
B, HAJEOLZA T ; GelDoc-1t310 % &8 I i 4 %
8, EEUVP/AF; ZetaVIEW 94K Uk IR i 70 M7
1L, TE[E Particle Metrix 225 3 FV1200 B #0G 3R 82
FERMEE, HA Olympus A Al ; BeamCyte-1026 %!
UM AL, H N IRBHEYI A RA T StepOne
P E = PCRAY, 3E[E Applied biosystems 23 Fl .
2 FHik
2.1 BOHEHhEHE

30 HRBRIE W HEMESE 3 K, 44T /KRT
M 33.75 ¢/ (kg-d) (3FEIEIRFR G =) #EH ™,
BRIWK, ELLTR, RKEE2hG2% S Z
B30 mg/kg I AT SRR, T = ShDKERCIAL . 1V
HEE 1h/E4°C. 285 x g B0 15 min, WH )2
M7, 56 ‘CKIEKIE 30 min, JEAEIERRTE, —20 °C
RAE
2.2 mMIIEIRA NN

BB K HUVECGs, & A 10% iR 4 1L
T 1% 75 5E % 2 9 DMEM/F12 15 35 5L 85 5%, 1
37 °C. 5% CO, M AT & F R 3, gk K
F A B 80% B HEATAEAR o 430 ST X HRAH | AR
R B VN = N SN 353 =2 D O (<4 R S e
RiFR R g%, AL A 50 mg/L ox-LDL K537 24 h,
WKPERTHASCIRZE S, RO G, . SRl 55
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5% . 15% . 25% 077 % 25 1035 15 5% 24 h J5
A 50 mg/L ox-LDL B2 24 h
2.3 SR B IRBBLEE

W AEANAE L35, 4 °C. 800 X g B.[> 5 min, 4k
M4 °C. 2000 x g B0 10 min, JE M I8 LIk 4l
EZ0AE . FRRICER EIE R A S 0, 4 °C
100 000 x g #§.0>2 h, WCAEDLIEHR /> PBS H &,
WA AR 0 2 h, A5 BSNMATTEE, 0.22 pm
JEEUEE U, —80 ‘CLRAF, FFIAMIMAAE CHEHR
2.3.1 ZHEHENESNEATBE KRBT
SNMARE 5B T 2. 5% % TR E R, BRI
LA, 9. 3% B FR Bl - MR IR A WL (1, B T B
L NS, k.
2.3.2 ShREBREERGIREAMN  XTUCETE
A1 WA AR B[R] it AT B AR AR ) B AT BCA 1R 8 1k
DA, B S 0 25 VR 5 () A o i B 1 FE 562 nm (1)
WCRE . AR MR R y#l, AS62 kyxHl, 4 tibr
HEMZR, K25 FE i AR B AR AR 2R T T3 A
G W o N = ST S e S 7 (AN I RV EL B S U A S
50 BT ASOXE A I A 7 A e B SR A7 440 K A S
53T -
2.3.3 Western Blot =40 4 ik k47 & % & CD63.
TSG101 &k HUHMBAFE S 100 wl, HIA S FE AR
1 RIPA 2422 v, TH2), 4 °CL 13400 x g B0
15 min, W8 BRI SE T BCA H A il
S E R R IE, B AR v RO B
5 mg/ml; BCH] 109%SDS RV IR BERE , BEFLINEE
FIFE S 20 pe, 80 VHLVK; BEACHLIKZE ARG, H 5k
JE b3 B ) AR 1 2T il 2ok e A FL Uk O X 65v 2h i
EN % PVDF 5 5% BAR U iR 1 hy InA—
PR B (CD63, 1:1000; TSGI101, 1 : 1000;
B-actin, 1:1000) 4 CWFH L&, TBSTUER; Jm
AZHr (1:300), ZFiREOEIEE 1 h, TBSTHERE;
e 1 LRA ECLIH & P s Aok, ¥ HRIRS
WIS E7E PVDF IR T, = RAEH 4 min; #}
PURE WK, B AR RS R G
Image J (v1.8.0) #ROFINEZ4 KEEAE, LLH B
W5 NS AT A X ik i
2.3.4 qRT-PCR i # ] #h sk 4k miR-145 & & M
GenBank 3575 H 1Y% mRNA (9K, daii
G AW TARAT BRA BRI Primer 5. 01831916
BEITH) o SAMBRFEAFE Trizol 4R HURNA, il
FERNA MR, DL RNA R, i 5 3% s ik
& UE 4T cDNA & B ;5 #F 1T Real-time PCR ¥ 3

(95 ‘CHIAEPE S min, 1 DPEH; 95 ‘CAEE 10 s;
63 ‘CiR k20 s5 72 ‘CHEH1 20 s, 401FH¥); 7E
Real-time PCR Y 3R B fl i e f2 /LA 2“4t
BENAMX RIEE . FIWFH . miR-145-F:
CAGTCTTGTCCAGTTTTCCCAG, 22 bp; miR-145-R
TATGCTTGTTCTCGTCTCTGTGTGTC, 26 bp; B-actin-
F: TCCTCCTGAGCGCAAGTACTCC, 20 bp; B-actin-
R: CATACTCCTGCTTGCTGATCCAC, 21 bp.

2.4 HUVECs $hiktk 5 HAVSMCs 3£32 7%

FF HAVSMCs A=K 2 X EU, fifiH 0. 25% ik
T A 20 B T VR R 41 v A 1} 10°/m] 9 B 40
Mo, DAREAL 100 plimA 96 fLAR i, e3& 45 4
AN A BE 7 100 pg/ml, £ HAVSMCs 4= K Z Il
BE J5 TIN5 265 R 9 A A 50 ng HeRE 3%, R4l i
H3INEAL.

2.4.1 SRR E B MRS RIRE ]
PKH67 4 (A, % SN MR AT G 5, 37 “CHREOLI T
20 min, FFAMBA 4 C. 2000 x g B 0> 10 min B H
FEHL, PBSUE, HUEE AMNB A 10% i
A= IV ) DMEM 5 52 56, e 40 AT, AT 4L
AR HAVSMCs bR 35 24 b, 55575 sy 2,
5% L1 2F 137 37 “CMFF 1 h, DAPLEEGYL (A 2 min,
Hh 38 I O R A BT SR HAVSMCs
PRI B

2.4.2 MTT x4 m HAVSMCs 28 fe3% 78 HUVECs
Hh IR 5 HAVSMCs 23 il 3k 3538 6. 12, 24, 48 h
JE BEFLINA 20 wl MTT (5 mg /ml) 555% 4 h )5 7585
FEH, TN 150 Wl DMSO,  BFRALAE 490 nm ARG
BAMLIEERE (OD), TR iy
FER (%)= (L2 OD-25 (140 OD)/(5 i 20 0D~
24 0D),

2.4.3 A X Ak HAVSMCs @ i 8 = 4
MTF6h, 12h, 24h, 48 hiF LM, 1x455 2%
P R B TR AL, R AR B R 1X10°~5%10%/ml,
U100 wl 4123 F 5 ml 204 T, A S wl
Annexin V/FITCIE 2] G T Z R EEHFE 5 min, N
A 10 wl 20 pg/ml B AL PN BE B W, FF 400 i
PBS, 57 Z| A7 i 4 M ARSI

2.4.4 Transwell % # M HAVSMCs 28 Jit, it 45 4&
TR H A K 30T i HAVSMCs WAk, AR & I8 19
DMEM B #2400, DL Sx10* 4™ 40 f/fL Y 25 i
/R B2, 150 WAL, & TR R 3% 24 h;
T —A 24 L, BEFLINA 500 wl 1 4% £ 5 H
T &1 22 W, B Transwell /)% B F 5 [ X W4 24 £L
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M, 2R % 30 min, 5 % CO,. 37 CHiFi6 h,
12h, 24h, 48 h/5; W EEIEFHRAE, MEHEL
RN K NE IR TR A 10% B W E
EANML30 s, whyEJE IR ALE S YR P YL 2 min,
LK VE; 1007588 N B 3 S IEF, 114K
oI AN AR
2.4.5 Western Blot ;&4 HAVSMCs 28 &, «-SMA .
SM22a. OPN & & K-+  Western Blot £ il] J5 2 [
2.3.3, PUAFBAE N «-SMA, 1: 1000; SM22«,
1:1000; OPN, 1:1000; B-actin, 1 :1000; —¥t,
1:300,
2.5 Gt FFE

iz FH SPSS 24. 0 FRAF#EAT 0T, A& IEA
BRI B bR ER: (x2s) Fon, HEFZ4HL
BRI R T 200, 4L MW LR LSD
K5, J7 25 A 57 MR A Tamhane's T° K5 5, P<
0.05 W 2EREAGI L,
3 H#R
3.1 HUVECs #hibth B & . BB K G REEN
&R

EI17R, Bl SN AT 25 S 30— [T g 1) >
BRIV o XA AR 4% B 8 vk B E AT BCA ¥ K
NTA KGN, AT RIS AMA S8 i 30 g, HUVECs
S M ST R 1254 g, AMIMA R 1 /40
B E=0. 024, FMAART-YRAE R 136. 2 nm, ¥
B4 1. 6x10°/ml,
3.2 ZZAHUVECs shibthAr &% @ CD63., TSG101
R AP EAR T miR-145 &k iR

F R, SXIRALE, HFAMBERRERA
CD63. TSG101 F ik K AP A miR-145 %35 i 3
FEAR (P<<0.01). SHEAIAL HAE, TR0 074557 &=
41 CD63. TSG101 J M A i miR-145 3Rk 34 bl 3

e PN L AN GN DS (O NI L4 ST A N
Bl AJFH#IK A K2 40 (HUVECs ) #M AT 25 (x60 000)

Figure 1 Exosome morphology of human umbilical vein
endothelial cells (HUVECs)

e (P<<0.058P<0.01), SiROF IR =4
LR, w4 CD63. TSG101 3k T
RO T R miR-145 k78T HE (P<0. 01) .
S J7 R 2 P, G R 4 CD63
miR-145 LA T E (P<0.01). 441 HUVECs 4Pl
A CD63 . TSG101 2K 1 HL ik & LA 2.,
3.3 Z2BHUVECs $Psb R 3B oL

K378, 4 HUVECs #h A& 5 HAVSMCs 245
05, W DAPI X HAVSMCs 4 i k4742 f0 (W
f6), PKH67 X HUVECs SN ARIE T YL 6 (2f10),
A I 5 Al LA 2H HAVSMCs 40 Jifd i 2l 4% B HUVECs
ViR NS
3.4 &L HAVSMCs R ) B 9] 2m 6L 38 55 & 4m e )
T I E

Fo, F3R, S EIE A A, BRIEO
J7 R4 12 h ARG TR R b AR A5 2 A ]
SN R B R A L TR 22 R A G
(P<<0.058( P<<0.01). SR R 0] ] i, i

R1 U HUVECs SNBAFREE T CD63 . TSG101 AT miR-145 %3k 1Ak
Table 1  Comparison of expression of exosome marker proteins CD63, TSG101 and miR-145 in exosomes of HUVECs in each group

(x+s)
21531 FEAC L CD63/B-actin TSG101/B-actin miR-145
of B 3 0. 50+0. 02 0. 50+0. 03 1. 00£0. 07
AL 3 0. 100. 02 0. 1620. 03 0. 31+0. 05"
O I IR 41 3 0. 15+0. 03" 0.24+0. 02V 0.47+0. 10V
O I R R 3 0.2720. 03" < ¥ 0. 3420. 029 < ¥ 0.5720. 04" ©
O I R R 3 0.34+0.01% V) 0.38+0. 03" < ¥ 0.81x0. 02V <

. HUVECs, AJFFERIKPIZANAE; CD63, IWEHAMSEIE A 3; TSG101, Bl SRR 101,
a) SXHHRAIEE, P<0.01; b) HEIAI4ILLE:, P<0.05; ¢) HEIAI4ILLEY, P<0.01; d) SO ETIEL L, P<0.01; ¢) 5

RO R Rl e, P<<0.01,
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A B C D E DAPI Stk Ik
CD36 S Ve 26kDa
Foyic]
TSGI01 - - — S 45kDa
B-actin — e w— — kD2
TE: A, XHHRAL; B, BUR4L; C, ROIGIEAL; D, R sl
LI B, WO T2, CD63, ¥ 1A G A
HH3; TSGL01, Jive b S 101,
B2 AANBERIKN A (HUVECs) Sk Bih

CD63. TSG101 & [ i,k A RIEE
Figure 2 Electrophoresis of CD63 and TSG101 proteins
in exosomes of human umbilical vein endothelial cells
(HUVECs) in each group By
iR
7w R AE 6 bk AN FE AR AR, R
i AR AR 12 h N2 S G AR, 0T

B EALLE 24, 48 h I AUHLE SRR IRFEAT, R0 J7 o

391 £ 2 A A% B ) S 2 B O T R B AIE (P<<0. 05
5 P<<0.01) . 505 K0 1 41 [) B a) b4, ik
DT ZHAE 6. 12 h I 20 36 5 R A, TR0
i R LLIAE 24 . 48 h 2 i I B R B RRAR
T R R LTE 6 h AR TR BRAK, R
o E I AE 12, 24, 48 WM T ZIRFEAR
(P<<0.05). 0w Rl mdieE 12, 24, 48 hif 4 3.5 A4 HAVSMCs 7~ ] B 8] 4m gL 3E #5 1 0L b 42
JL 38 5 I TR Rl (P<<0.05), TR AR, HXF AR E ] L H, 4540 6 hiN4H
R2 BAANTIIKNE TN (HAVSMCs) A[a] I ] 40 A5 2 Lo 45

Table 2 Comparison of cell proliferation rate of human aortic vascular smooth muscle cells (HAVSMCs)

B3 AHABFNKN A (HUVECs) AMBARSEEEUE b

Figure 3  The uptake of exosomes by human umbilical vein

endothelial cells (HUVECs) in each group

U 1 7 A AR v 70 e 2 A 45 TRD 05 200 i 1
TR EFETGAE L (P>0.05),

at different times in each group (%, %+s)

215 FEA 6h 12h 24h 48 h
Xif HE 2 3 100 100 100 100
TR ZH 3 121. 73+14. 76" 131. 84+17. 81" 134. 00+19. 04" 129. 3349, 84
Ry (i 571 = | 3 117.73+8. 77" 129. 10£11. 36" 113. 54x15. 55" 114.26+10. 74" >
e Ry ab7ilh=¢: | 3 114. 51+13. 14" 118. 35+8. 36" " 102. 96+13. 944 > < 106. 37+11. 224"
0 e AR 3 107. 08+7. 63" " 99. 76+8. 00" < ¥ 92.73+14. 847 P ¥ 94. 44+16. 1392 < ¢
e a) SXTEALEEIR]LES, P<<0.01; b) SRR LE, P<<0.01; o) ik O KRSl mE i, P<<0.05; d) SikOJr

rRRIE 2 R ) He g, P<<0. 05,
R3  SUNESHIKINEEE AN (HAVSMCs) AS[R] B o) 40 i 8 TR b

Table 3 Comparison of the apoptosis rate of human aortic vascular smooth muscle cells (HAVSMCs) at different times in each group

(%, %+s)

2851 FEACR 6h 12h 24 h 48 h
it BB 4 3 5.41+0. 57 5.16+1.13 5.32+0.79 4. 5420. 64
IV 3 20. 38+4. 37" 27.45+6. 85" 29.79+5.73" 30.21+5. 19"
O 5 IR R 21 3 14.22+3. 70" 19. 27+4. 46" 21.78+6. 11" 21.32+5. 824 "
05 R 2 3 11. 10£2. 60" 15. 1343, 95" » @ 15. 4544, 74" ¥ 16.57+5. 61
O I e R 3 13. 52+7. 36" " 14. 5145, 24" 2 9 15.03+3. 06" " 15. 32+4. 559 )
e a) SXTHAER LEL, P<<0.05; b) SHIBIAIERR LE, P<<0.05; o) HikOJr iR s mR i i, P<<0.05.
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R4 5 HAVSMCs AS[R] A [a] 41 3 B2 A~ K b s

Table 4 Comparison of the number of cell migration of HAVSMCs at different times in each group (>, x#s)
2551 FEAC 6h 12h 24 h 48 h
Xt B 3 14.33+3. 06 30. 3345. 51 35.22+3.06 40. 3322, 31
FRIZ 3 32.00+3. 61" 86.33+3. 51" 93. 67+4. 51" 112. 33+9. 29"
L 5 AR 2 3 24.33+4. 04" " 67.00+3. 00" ' 71.00+3. 00" ©' 84.67+5. 03" )
IO 5 PR 3 29. 00+3. 61" 58.00+4. 00" ¥ 65. 00+4. 58 ' 68. 00+4. 36" @
O I e R 3 27.33+2. 52" 33.00+3. 61V 39.33+4. 04V 45.3327.02° ¥

. HAVSMCs, A T8l Bkii s - LA e

a) SXIIRLLENEI LR, P<<0.015 b) SRR LA, P<<0.05; o) SEOULIEREIILE, P<<0.01; d) SiECJ5 A AL E

[H HEE, P<0.05; e) SiR.CJrrhsl AR A s, P<<0.05,

MER B B2 BRiLO T SRR s, A
K12, 24, 48 WML AN FORI B L (P<
0.01). SHAIL[RIAFA] ELEE, 6 h B0 5 IG5
HAMERE D EOR A, 120 24 48 h B 7 45711
5 41 4 R S FOiR b (P<<0. 05 8% P<<0.01),
SR Ry (355 e i 1 = Iy e SN = B 0 o
ZH7E 12, 48 hET AT RS0, O )7 =l i
ZHAE 24 h I 4B A B > (P<<0.05). SR
O 7 HP R e TR ) B AR, RO e R A 12
24 48 b4 L E RS A E > (P<<0.05). 4%
20 HAVSMCs /I [R] B (8] 20 Bfg 3 B 245 o 5 e fa 28 1
LI 4.

*HBEE

REVE

BT
il

BT
il

B4 &H A FSNIKIMAE -7 WL (HAVSMCs ) AS [R] Bsf [H] 20 i 3T B 295 it 25 e €0, 45 R

Figure 4 Crystal violet staining results of cell migration of human aortic vascular smooth

3.6 &ZLHAVSMCs ¥ a-SMA., SM22a. OPN &G
K b

TSR, SXTRA R, BRIEO T mREA
SM22a b, A4 a-SMA . SM220 5 [ 32161
ik, OPNEFIFRBHFE (P<0.01), SHEALALL
B, MU EE A o-SMA | SM22a R G
FhE . OPNARFHFRIAFEAL, TEO 75 IR 41 OPN &
FIFAE (P<<0.01). S0 Rl g, D
L R4 a-SMA, SM22a E H E LT,
OPN 2 (£ IAREA%, FLIRO 7 S R 445 8 hr il
IR TFHRO T R4 (P<<0.05). %41 HAVSMCs
1 a-SMA |, SM22a, OPN 2K [ Zik L ik IE ILIE 5.

A R o v “"'
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RS HAULHAVSMCs ' a-SMA, SM22a, OPN #1353k L #E
Table 5 Comparison of a-SMA, SM22aand OPN protein expression in HAVSMCs in each group  (/B-actin, x+s)

2H 51 FEA a-SMA SM22a OPN
X R ZH 3 0. 79+0. 01 0. 600. 03 0.21+0. 01
TR 2 3 0. 31+0. 04" 0. 22+0. 03" 0. 78+0. 03"
Tk 5 AR 2 3 0. 36+0. 04" 0. 24+0. 05" 0. 64+0. 05" "
=R e il 3 0. 49+0. 04V © 0.32+0. 05V © 0. 55+0. 06"
R =il Rl 3 0. 68+0. 04" © 0. 53+0. 04”9 ¥ 0.36+0. 04"

H: HAVSMCs, AFESWIkinEFIAnE; o-SMA, o FENNBIEN; SM22a, FiFll22« &H; OPN, SHEH.
a) SXTERZAELEE, P<<0.01; b) SFRIZLHLEE, P<0.01; o) SIOCHGHIEA R, P<0.05; d) SiRohPFIEL e, P<0.05.
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Figure 5 Electropherogram of a-SMA, SM22a, OPN

protein expression in human aortic vascular smooth muscle cells
(HAVSMCs) in each group
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Effect of Wenxin Formula (i5.>77) Drug-containing Serum on Exosomes of Human Umbilical Vein Endo-
thelial Cells and Phenotypic Transformation of Human Aortic Vascular Smooth Muscle Cells

LI Jinxia', FU Yimin', XU Yingzi', ZONG Wenjing’, CAO Hongxin’, LIU Wanghua', ZHENG Caixing'

1. Hunan University of Chinese Medicine, Changsha, 410208; 2. China Academy of Chinese Medical Sciences; 3. China Asso-
ciation of Chinese Medicine

ABSTRACT Objective To discuss the possible mechanism of Wenxin Formula (i.>75) in the treatment of coro-
nary heart disease (CHD) from human umbilical vein endothelial cells (HUVECs) exosomes and phenotypic transfor-
mation of human aortic vascular smooth muscle cells (HAVSMCs). Methods Thirty SD rats were given 33. 75 g/
(kg+d) of Wenxin Formula decoction by gavage for 7 consecutive days, and the blood was collected from the abdomi-
nal aorta 2 hours after the last administration to prepare drug-containing serum. HUVECGs at logarithmic growth stage
were divided into control group, model group, Wenxin Formula high-, medium- and low-dose groups. The control
group was cultured with complete medium. The Wenxin Formula high-, medium-, and low-dose groups were cultured

with 5%, 15%, and 25% of Wenxin Formula-containing serum for 24 hours, and then cultured with additional 50 mg/L
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oxidized low-density lipoprotein (ox-LDL) for 24 hours. The model group was cultured with only 50 mg/L ox-LDL for
24 hours to establish a model. Exosomes of HUVECs were obtained by high-speed centrifugation in each group, and
the morphology of exosomes was observed by transmission electron microscopy. Exosome protein concentration was de-
termined by BCA, and exosome particle size was detected. Expressions of exosome marker protein lysosome-associated
membrane protein 3 (CD63) and tumor susceptibility gene 101 (TSG101) were detected by Western Blot, and miR-145
expression was detected by qRT-PCR. 50 ng exosomes of HUVECs were co-cultured with HAVSMCs in each group for
24 hours, and exosomes uptake was observed. Proliferation of HAVSMCs cells was detected by MTT assay, while cell
migration ability was detected by Transwell assay, and cell apoptosis was detected by flow cytometry at 6 h, 12 h, 24 h
and 48 h respectively. The protein levels of a-smooth muscle actin (a-SMA ), smooth muscle 22« protein (SM22a)
and osteopontin (OPN) were determined by Western Blot. Results In this experiment, HUVECs exosomes were ex-
tracted and taken up by HAVSMCs cells successfully. Compared to those in the control group, the expressions of
CD63, TSG101 and miR-145 in exosomes of HUVECs in the model group significantly decreased (P<<0.01), while
those in all Wenxin Formula groups increased than the model group, and high-dose group was superior in increasing
CD36 and miR-145 than the medium- and low-dose Wenxin Formula group (P<<0.05 or P<<0.01). After exosomes
were co-cultured with HAVSMCs, the proliferation, migration and apoptosis rates of HAVSMCs cells in the model
group significantly increased than the control group, while the expressions of a-SMA and SM22a significantly de-
creased, and OPN increased (P<<0.05 or P<<0.01). The cell proliferation and apoptosis rates at 24 and 48 h and
the migration number at 12, 24 and 48 h of all Wenxin Formula groups were significantly reduced than the model
group, while the expressions of a-SMA and SM22« significantly increased, and the expression of OPN significantly
decreased (P<<0. 05 or P<<0.01). Compared to those in the medium- and low-dose Wenxin Formula groups, the cell
proliferation rate at 24 and 48 h and the migration number at 12, 24 and 48 h in the high-dose group decreased, while
the expression of a-SMA and SM22« increased, and the expression of OPN was reduced (P<<0.05). Conclusion
Wenxin Formula can inhibit phenotypic transformation of HAVSMCs by promoting exosomes release in HUVECs, and
reduce HAVSMCs proliferation and migration, thereby playing a role in the treatment of CHD.
Keywords coronary heart disease; vascular endothelial cells; vascular smooth muscle cells; exosomes; Wenxin
Formula (J.0:77)
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