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M5 Bk AL 2 miR-17-5p 5 PCSK9/VLDLR
& o 10 BT Bl K ok A AL B 5

LEF AAEE B KRA
(LT A B B T R s 24 R 275 s B B L il g 65
2. W B2 R 2E TR EBIH 450002)

EIER W% KA miR-17-5p & & F # 3] & & 2184 3£ % # & (proprotein conve-
rtase subtillisin/kexin type 9,PCSK9) /4 A& % & g & & L 4k (very low density lipoprotein recep-
tors VLDLR) 4% 5 i ¥4 64 A 32 4E A , 38 = fo B 24K AU 3 3h Bk 35 £F B8 4L (atherosclerosis, AS) &5 4 A
M, FiE @ kk . Al m N RARIKEEIR R G M E LT TR NmRRGEE, RERER
FRF EHmp s A 4 A A miR-17-5p #p 6] F 40, fe B R AL I 5 F) 425 e iF AFIKA F
A2 dn 4R T RS A ) B8 4 R TE P VA & 48 I miR-17-5p, VLDLR 4= PCSK9 mRNA # % & &
B, B KB ARBRE TR R DR AR miR-17-5p 4] A 40 | o & 2R AL A & )
TAAARA Z ;T8 B st s RN e im F G @i F-6 (interleukin-6,1L-6) . & %0 i@ A
Z-10(interleukin-10,1L-10) | i J& 3% & B F-o(tumor necrosis factor-a, TNF-q) 7K F= /) & £ 35 Bk
miR-17-5p , VLDLR #= PCSK9 £ A KT, FME XL B IR FREFREHFNL, R @Rhxk.5
A A, miR-17-5p #H A 4, e ERALI ZH KK E A hF A0 F TR Nw R ELY AR
& (P<<0.05), fo % F & M 2m fL 69 miR-17-5p ## VLDLR mRNA fe &% & 2 X K- FH W 24 5
(P<C0.05), 5% F i am it 65 PCSK9 mRNA ## & & £ K- PFHH I LK (P<0.05), 4=
B 5 B A A P AR, miR-17-5p 49 4] 7 20 Aw o B B AL HU & AKF) Z 2850 B f i P 116 TNF-a K -F 3
B 2 AR (P<0. 05) , i & 1L-10 /K35 90 B 4+ & (P<<0. 05) , £ 3 Jk miR-17-5p #= VLDLR mR-
NA 7K -F ¥ 2 K& (P<<0.05),PCSK9 mRNA £ K-FHH I 5 (P<0.05); HHEFANE LN
HABDRENREZRBEERHG AR EEARTILA L AS s R, 53 AT X E AL
T M Ao AT ALY 3 AS BB B @R K T 23 AR AR @ AR, miR-17-5p 474 7] 415 o 5 B AL L F |
A ZHASHRERE N SRBEMNMEREZ, £ hFRANLEG S AS 91ER I T L b fdx
miR-17-5p # v PCSK9/VLDLR 13 5 & % , %1 o & K 8 B . 8 %% e & -F 0 WL 2| SR A % .

450002

(XA 3 B AR AR AL ; do 78 B AL U s o i T 95 L 2w 6 s SN A #B A B2 17-5p
[RE4SESTIR543. 172 [DOI]10. 3969/]. issn. 2095-7246. 2021. 06. 016

h ik i #E A Ak Catherosclerosis, AS) & 5 3§k
I o L 1 T i B, H AT VY BE B IR
AS [l R SCRANHAR P E 25 B iR AS BUg 1 —
SE I B AR LA FTAL RS B 5 B i o8 R
i/ RNA(microRNA, miR)Z 57 ASH kK4 . &
Ji&  Horp miR-17-5p fg % 38 o 410 1 1 8 ¥ L 40 i
(vascular smooth muscle cell, VSMC) #% 1% % J&

EEWmBE: WA hENR %R L HE QRS
(2019ZY1015); W ™ & B & % X i+ & wm H
(212102510350) 1 154 1 BE 243 e AA- 55 351

EEB A FLH T (1986- ), 2, EE AT

BIREE A MH982- ), B H 4, 8l 4T B i, A = 0F 5%
H: 51, ginheweii@126. com

M8 & M 5% & (very low density lipoprotein receptor,
VLDLR) #3835k . 5 Wi |l &5 F %% {6 B RS 50 18 R
(proprotein convertase subtillisin/kexin type 9, PC-
SK9) iy 3k . g1 71 #% VLDLR ik, 22 i 1l &
DA 1) 98 A, A0 O R e A R i JUL 48 )
WREIE R R AS BT R . B T dR R B 9T
ANAS PR A i 0 F 50 JE L 28 A I b R 2 B
B AS B PE AL AT AE 5 1 45 miR-17-5p., 4 [n] i
£ VLDLR = #2 7] i 95 PCSK9 A 5. K i, A< ff
B EM LI B AL L Ht AS PE I AL &2 & 5
HL 1) ] P miR-17-5p, B ] 8 # VLDLR 54 [1] 3
i PCSKO [a] 4% 9 #2. VLDLR, 41 ) il 48 5 4 52 B »
i VSMC A%
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1 ##

L1 sEmahyy  f@MRHEM ApoE™ " /N 60 H,
SPF 9, f Jfi 5 (20 £ 2) g, g [ b 5T 4 3 A 46 52 56
Y BARA BRA A= VR AlIE S : SCXK (3) 2016~
0006, fatREMErE C57BL/6 /NEL 15 H ki (204
2)g, W 8 F s R A XS W58 I A PV AT IE S
SCXK (#7)2015-0001;SD K F, 60 H . & i & (300 +
200 g, MM, W KM T H U X AR % S50 Bl W 7 B
% s LE P ATIE S - SCXK (£)2019-0002, fiF &
BN SR T R R 2 KA R R B s S
HGy, 5250 gl 9 06 3 AT HIE 5 SYXK (1) 2016-
0009,(22+1) CHIR.60% ~75% 1HiE .12 h 5
WEE, A e kK. A VSMC Il B Ly A
PR AT BR 2 A

1.2 feRithd 20 e 25 K 2= 58 I I B
Y SR I L2 AL L A S BT T B AT
B PRI F- 1 i D) S 55 3 W) A [ KX BE 2
SO I/ S QO S (WL 3 AR
20190622,

1.3 SCueghyy AR WESE B O Ak AL (2 A
B : LA B V2 R AR AT 45 30 gL IR T LIRS
AL F45 15 g, BRI EM A4 . — L4 12 g 3k
K9 @) J7 v i A 24 4 R U T R B 2 RS
Bt I 1= e 24 700 R s e HR RN 3l g 4 35 1w AR B8 1 4
ROR) B R R IR BN & 2 AR R A A 21, 6,
86.4 g/kg, 43l AH 2 T 60 kg A I R FH 1 55 55 i
M9 5. 8.23. 3 £, 5 b HL 24 b 4% R SR B AR 25 &
M 0.864,3.456 g/mLH

L4 FMmiEH & SD KB m A &4 (20 2D ¥
25 7 I Ak AL e ) o A e ) A 2 v
SD K BRI 41 (20 HO¥E B 45 I 4% Ak S
) A K i 2 s R H R 2 O L i
SiMEE 5 d, A P X R (20 FD 45 T R
AEROKHER . BH 2 0GEHRMRKRES R/
1 b 25 7 8 13 55 7K A S8 (350 mg/ke) BRI . I
Fh KB .37 CHFE 1 h,3 000 r/min B> 10
min, 43 25 L A B0 4 H1, 0. 45 pm B AL R AR
THUEERTE 3%, —20 CORIFFE .

2 AHE

2.1 2L

2.1.1 VSMC ;5 Mad4l VSMC A 15%
(V/V) B i 40 103 i) DMEM #5558 58 (5 47 100
U/mL H8& ZE M 100 mg/mL § 5 £) FH 3%, L&
fL 12X 107 /mL 1 20 Jfs BCK: 20 Jf 5 A T 24 L AR

37 C.5% CO, WY EEF K%l in A A AL A% %
& g % B (oxidation low lipoprotein, Ox-LDL) 20
peg/ L A 5P ¥ JUL A0 B 45 £ A5 A AR L AT A
WIGsrh 4 A (DRG] . VSMC+ Ox-LDL+ A%
25 1E % I35 5 (2) miRNA-17-5p il 7 2 . VSMC +
Ox-LDL+ HiperFect # 4t %], % RNA-17-5p {i
il 77 4% e VSMC; (3) & 24 1L ¥ & 77 i 2 . VSMC+
Ox-LDL A v 24 &5 ) it 55 24 13 5 (4) 5 24 1L 37 115K 751
B4 . VSMCHOx-LDL+9H 25K F & &4 . T
Tl 48 h Ji WA O A A B RNA LA 1 47 A0
Fe bR A
2.1.2 I T0URD 40 M % Y i LR O

(D Il 3% T 9 K5 25 3~5 8 VSMC 58 £ K 57
55, H PBS R AIYE 3 3 . 7€ 37 C 5% CO, W h ks
Fi 16 h, WS 3 A3 AL P9 40 M Bl A R 35 50 %0, Fdw AL
PR TH 5 57 5 & 43 00 A I 45 Ak U AS Tl vk BE (6. 25,
12.5 1 25 pg/ml) & 25 Il ¥ ) RPMI1640 %% 5%
BRI 25 pg/mL 2 ILTE . AT & 2 0 TE
T

(2) 4L g . FE O 454 T & 106 FBS
(40 i 5% F2 2 DMEM,, 8% VSMC(1 X 10° /mL) % f
T 6 fliR. BILEA 2 mL JEFEH;37 CHlE T &
5% CO, 41 i 55 3248 3 & £ 5 B miR-17-5p 1)
HIF . LL 0.6 120 mol/L) F1 HiPerFect #% Y i 7
12 pL % m A 300 pL A4 & FBS MHL A R 1Y
DMEM 41 ifg 15 77 3 IR & AW B 5 pmol /L 76 % i
FAFTFHCE 5~10 min R IRE R E AW K2
B iR ER VSMC B 5L IR E HE
I P92 40 it A B 24 80 Vo Bif 28 1k 8% 3%, ) B 4
J . DA BRCIM A Y R 40 B i RNAM . 48 gRT-PCR
Fr I o 240 B A Y LT 6k T0 0%
2.1.3  PYH B8 & mk R (methyl thiazolyltetrazoli-
um , MTT) 6 A6 0 40 M0 P A4 4% 40 40 it O 0 %
BN RAL 2X10" A H2 R T 96 FLAR L R
W5 ANESL R 24 h A MTT 20 pLORE N
5 mg/mL) Bi AW E 4 h JFEUL . 5F BRI INAZ
LR 150 mL . 2 K 7% 10 min 5, T 490 nm
A 5 WO (ADE
2.1.4 K408 miR-17-5p. VLDLR 1 PCSK9
mRNA FikKF R RT-PCR % : U I35 Ak 34
48 h J5 Y 4 L B BCE RNA, 3 4 5%, R Al SYBR
Green #1147 qRT-PCR & i ; X W Z%:95 C 30 s,1
AEH ;95 C 55,55 C 10 s,40 MEH, FEA B
M3 035 J7 ko 220, GAPDH g &M,
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519y 9.
CAAAGTGCTTACAGTGC-3', k8149 5'-GTG-
CAGGGTCCGAGGTATTC-3"; VLDLR iE [ 8| ¥
5'-CCCGTTCTACTCAGTGTATCCC-3", < [A] B
# 5'-CTGCCATCGTCACAGTCATCC-3"; PCSKY9
EmS Y 5 -GCGTCGTGGTGATTGGATTG-3',
& 15 8l 4 5'-CAGGGGTGTTGTGGATGCT-3';
GAPDH iE i 3] ¥ 5-AGTGTGACGATTA-
ATCGCAAG-3", Jz i 5| ¥ 5'-ATCCACATCTC
TCGTTGTGGC-3',

miR-17-5p 1F [ 3] ¥ 5-CCAGC-

2.1.5 Western blot ¥4 40 fg VLDLR #1 PC-
SK9 HEHFIAKFE UnEARE 48 h 5 R0, 3R

R BCA HEE B, ATk, 708 B
F T SV AR YR B AT 2 b FAH B B9 —HT (VLD-
LR Fl PCSK9) . 43 5l 4 #1200 1 1: 5000 75, 4 C
T VR R AR IC T G EE 1:200) 2258 R AL
RO &AL 4 ] Tmage Lab 4. 1 EIR 53 #r
FPER I VLDLR A1 PCSKO 36 45745 i 0% 6 B 1
PL Bractin (W2 IR, 45 R LAEA K A/ N 2 BIROK 2
fHFR.

2.2 RN

2.2.1 KBERIEH 54525 C57BL/6 /NE4 T4
7 5 R R R A R I O BRAL; ApoE T NRA T
S IR R (B IR W 2106 IR 0. 15 %) IR,
g3 R 4 LR 15 A g 8 TR AR Y A ) i 2 (A
BEDLAIR 1 H /N B 32 2l JokosE AT DL B R 60 B BOE B0
EIFGTH. SHEE 1R, B8 T 8 &5 B
PEATRGI . OXF B4 . C57BL/6 /N 45 T 45 2E B0
HhKHEE s OBIRIA . ApoE™ /N T4 /R LR
JKHEH s @miR-17-5p I F 20 : ApoE~ " /]v L #i
JokE 5 miR-17-5p 0 i 570 b B 5 @ i 48 %1 Ak AL & 5
H2H : ApoE T /INEUR F LA AL L Dy 86. 4
g/ (kg « ) s QML AL AR ) 4L : ApoE™ " /N
K FH LA B A ALHE B Ol 21,6 g/ (kg + D)

2.2.2 MEMREMFIILEFZUWE K49 T H
8 Jil JE UbE A5 & 12 h J5 4 IR sk it . T 0l i 4R
B A D0 5 JBC e U 4 K T2 Bl ik, — BB g 3 3l Bk 1 E T
AV W T HE s — #8408 F—80 C
IR AT T S IIOR DG A8 A I

2.2.3 ELISA 3EI & &b A 1l i o H 40 i %6
(interleukin- 6,1L-6) |, 9 4l i /> Z-10 (interleukin-
10,1L-10) ., 983 2R %F K] F-a (tumor necrosis factor-
ar TNF-) B RAE K 77K P R ELISA 546 1fi
G IL-6 . 1L-10, TNF-o 7K. % ELISA 57 & Ut
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W5 2E4T
2.2.4 RT-PCR & il % 20 F 3h Jk miR-17-5p,

VLDLR #1 PCSK9 mRNA ik /K ¥ £ 30k Fr
HELMAGE £ 1Y Trizol, #2 HUE RNA, HAKJ5 i
TL“2.1. 4715,

2.3 itk A EdESR A SPSS 19. 0 gEitf
B JEAT R AL T, 2 R R SR R s e
Z(xE)"FR ., ZHEICB R ZR I 25577,
T 2SR B2 E LR T LSD iR 50 7 25 AN 5%
402 & R ] Tamhane’s 3K 5. P<<0. 05
HERAGIHE L,

3 HR

3.1 —RAEAL BRI E R A A AR SE 1
Br A st 5 1L B0t 6 1, 5 B & 41 5B
1B & A AGITH B 10 H,

3.2 £ VSMC frifi b HEAH L.
miR-17-5p 10 5 20 . i 8 51 Ak Hu ey A R0 o5 25 24 1
T2 VSMC f£ 15 2 W] 8 5 (P<<0. 05) . LA 1,

120
o »
< 80
5
et
i 40
0 N N N :
A B C D

215

T A BRI B miR-17-5p #1141 5 C. M 45 4% 1k AL
E AL DL B AR AL SR R 4L SRR AT R P
0. 05345 miR-17-5p Il 4 L . © P<<0. 05

Bl &4 VSMC @fEEFER@ s, n=10)

3.3 VSMC 1 miR-17-5p, VLDLR, PCSK9 mR-
NA REAKF L SRR L miR-17-5p #) il
FZH i 8 Ak Ly AR TR 24 0 41 VSMC
miR-17-5p Al VLDLR mRNA ik 7K E 1 0] B 7+ 25
(P<C0.05), PCSK9 mRNA % ik 7k 5F 0 & [ {%
(P<C0. 05) 5 1L 48 R Ak Hu ey o AR 57 & 5 25 1 s 21
miR-17-5p, VLDLR, PCSK9 mRNA # ik /K 3% It
B ERLGEIHFEX(P>0.05, W&k,

£ 1 &4 VSMC # miR-17-5p, VLDLR ,PCSK9

mRNA kK ELLH (TS
miR-17-5p VLDLR PCSK9
EE | n
mRNA mRNA mRNA
B A 6  2.0240.13 2.13+0.24 1.06+0.19
miR-17-5p MHIF 6 0.8340.05* 0.9140.37* 2.3240.43"
MBI 6 1.4940.57*% 1.5340.29% % 1. 8340. 26" *
MAERAAMAE 6 1.5140.68%% 1.604+0.29% % 1.8040. 33+ #

W GBI i, P<<0.05; 5 miR-17-5p #7341
H 45, * P<C0. 05
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3.4 £4 VSMC Py VLDLR.PCSK9 % 4 # ik 7K
Ve SRR R miR-17-5p #0240 i
AL AL MK 4H VSMC A VLDLR # H kK
S35 Bl R AR (P<<0. 05) , VSMC 1 PCSK9 % [
SRR 4B B T B (P<C0. 05) 5 I 45 7 Ak AL &5 A%
WA TR LR, Z R LG E R L (P>
0.05, W32 ME 2,
X2 £4AH VSMC & VLDLR,PCSK9

BEAREAFRER (TS
I n VLDLR PCSK9
(A 6 1.8240. 21 1.0740.18
miR-17-5p 7] 6 0.9340.31" 1.9140. 32"
MM E 6 1.56+0.25°% 1.8240.25"
M4 AL AR & 6 1.6240.27"%  1.7940.32"

T SR R, P<<0.05; 5 miR-17-5p # ] 5 21
He 4,7 P<<0.05
A B C D
VLDLR WD ~ws SIS S 55 (Do

PCSKO wa® U summ® ‘s 34 kDa

B-actin WHEEEG_-.E: S . 40 kDa

VAL BRI 25 B miR-17-5p 400 A 415 C. 1 4 31k AL

R Dt A Ak L AR R ik 4
2 Western blot ;5% Il & 4 VSMC
VLDLR 1 PCSK9 & H &i&KkF

3.5 FHMORHEIE S ME e BB T WA K
B, B2 /N BR B KA AR TR WA Y 50 N RS
T B P AT UL S AS BEERIE . BB Y AT LR e TG
ETC YRS ORIY) 584y AS BEHAR AR T 3 ik
R AR, miR-17-5p 10 ) 70 2L o 8 20 A L s A1) o
41 AS AR TR B B A R A s . LA 3,
3.6 A4U/NEUNTE 1L-6 . 1-10 . TNFo K F A 5
Xof HEAH BE A o B 7Y 2 /N BRI T1-6 Fl TNF-o 7K °F
BB T (P<<0.05), IL-10 7K F B B & % (P<<
0.05) ; A Y 2H bb 4. miR-17-5p )0 il 57) 4 A0 1 %
AR AL K ) 2 I 1L-6 Al TNF-o KF 8 2
AR (P<C0. 05) , IL-10 7K 3 B & F+ =5 (P <C0. 05).,
I8 A AL B AR i A5 AR A L8R, 22 SR S
P X (P>0.05), WL 3,
3.7 %4 EFHPK miR-17-5p, VLDLR ,PCSK9 mR-
NA FHEAKF I SERL A miR-17-5p i) il
FVZH i A U AR R i 2H 3 ik miR-17-5p,
VLDLR mRNA 3£k 7K F ¥ W] i F AR (P<<0. 05) ,
F 3k PCSK9 mRNA ik K ¥ & /i (P <
0. 05) 5 Ifil & Ak AL & AR & 4 miR-17-5p, VLD-

LR.PCSK9 mRNA kK F l§z . 2 B8 L5 2%
B (P>0.05), W4,
x®3 HAMRSNEM IL-6,1L-10,
TNF-o /K F L8 (T15)

o 1L-6/ 1L-10/ TNF-o/
45l n | : ,
(pg/mL) (pg/mlL) (pg/mL)
POt 10 20.1444.53  265.50428.24  10.14+1.84
[ 10 65.474-9.364  92.144-21. 214 33.4744.61°

miR-17-5p #1710 48.4746.32* 191.25426.15* 18.1947.15"
MAF AL R 10 51,2612, 27 231, 98534, 67 % 19, 26+2. 59+
MAEHAIURAE 10 52.8947.15%  235.014-36.83* # 19. 8941. 78"
W GXF A .2 P<<0.05; SHRMA L, P<
0.05; 5 miR-17-5p #4741 bk 4% . # P<<0. 05
£ 4 HBHAFFHEK miR-17-5p. VLDLR,
PCSK9 mRNA FiEK ELbE (rts)

g ,  miR-17-5p VLDLR PCSK9
mRNA mRNA mRNA
Xp 10 1.0540. 11 1.12+0.19 1.5740.21
(I 10 2.0540.164  2.1440.284  0.2740. 062
miR-17-5p #M4I#) 10 0.864:0.19*  0.947-0.33*  1.3620.32*

AL R 10 1.4840.54%%  1.5440.24*#% 0.8440.19%#
MAFEHAIUEHE 10 1.5040.61* % 1.61£0.28% % 0.8340.15* %

H: 50 B4R S P<<0.05; SHEMAHE, P<
0.05;45 miR-17-5p # il 7 41 bk 4% . P<<0. 05
4 g

miRNA 75 AS () &4 & et #ivh k¥ 7 H %
(VR T > N R T8 5 miRNA f) 22 35 2 52 9 Bl 36 1Y)
—ADEE T % P miRNA-17-5p iR B K5
AS BRI . A 05T kB K% R
[ 5% 1 (low-density lipoprotein, recptor, LDLR)
REW I i 45 & JF N A 1K % 2 IR & H (low-density
lipoprotein, LDL) 875 fH [& AL 4 . 78 LDLR %% &
BeeAIR N K 5 Bl 2% b LDL 1 E [ % K - T s
VLDLR 3= 2 53 Aii 45 0 WL B 8% WL B 17 4 41
hLOREREL S EAEEEA ENIREALSS .
g B A s B A B VIDLR 5@ o 5% U
L & i N O = s O vy S D A Rl
BRI TE AS ., Ak, 7E o FE BT B AE 7E T
LR WF 9T 3 5 R 35 VLDLR, 45 & ik IR 1k
L AE 08 [ % M 3K VLDL & LDL K., fie i
AS BEH IR .

WF5¢ % B, PCSK9 #E @ 3% W VLDLR Y %
ISR E e VIDLR (1 775 0 0 0N 6 1 6 £
SEUM V% % R g 8 A M E B (low-density lipo-
protein-cholesterol, LDL-C) 7K 3 Jt 55 s #F 5% % i
1 e PCSK9 kA VSMC, & Bl 5 PCSK9 # ik
REAZ MK VLDLR & /K . Bnm o™ & #
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D N

AS k#i5 miR-17-5p ik WIEAH &, 5 VLDLR £k
B A 5 miR-17-5p BB % ¢ 17 VLDLR. 1 # 91 il
VSMC H' VLDLR (335 , MiR-17-5p il 14 5 i PCSK9
Z 5 VLDLR 23k Ml AS &k 4ELE.

7o I ILAE AT AS BT A JE A Ak
TG , P8 I8 A5 B 7 40 2 JE K GE L DURUBK BE L S &
BN ST KR, B AS R AR TE B . AR A
BEXE AS™ 5 BH I 5 1) 36 A5 B, >R T el A A L
Vol A 26 T A I A LR YT AS. 1Z O T A T
R R I LA S 2 b Bl L R T
PR B RS R AR AL AR A =
AT AR G AR A T AN AR RS E
B BR AR A7 1 JFF 0 P L o 330 4 8 3 Oy B 2 5 R
B ALy s PR R 2 . 2 A L2
RS T A Z T . A A 2 B A gt
R, M AL AL BT iR AS 5 2 PISK/Akt/
mTOR 3@ % . TLR3/TLR9 . miR-155, CD40-CD40L
A4 .miR-467b & miR K H T 55 H 4.

% F miR-17-5p ABH% ) 4% VLDLR 4 )
JAE PCSKO [a] 82 8 #% VLDLR, #) il ifl 5 4% i X
B W% VSMC #8453, Bl iR AS™ AR WF 58 | 78 56 IF
M 3k AL Pt AS B 7 F AL 2 & 5 80 i 45
miR-17-5p, ¥ i) J # VLDLR 5§ # [ 8 #% PCSK9
() #2 JR 45 VLDLR, 4100 i i 38 48 5E g - % VSMC
A 2 o T 8 7 I B4R LB A AS 14 T AL
il s 32 A5 1) JE BB

AT 5% 45 5 R L 4o s i T UG . SO
3, miR-17-5p # 4i 77 41 A1 ¥ 4~ vh 25 % 25 1f 35 41
VSMC i ¥ 35 8 & 7+ & . VSMC # miR-17-5p.
VLDLR mRNA 3 ik /K F 2 B 8 [ ik, VSMC
PCSK9 mRNA FI# [1 3% ik /K 7 35 B 8 Tt & 5 5 4
TUZH A, miR-17-5p 400 il 570 20 1 A4 o 25 55 24 1

e AN B4 B,
. B4 Co miR-17-5p 1 i
©ORIZH DL A Ak AL S R
A E. 8 AR AR

.
F HAH

3 BRAMREDRBERS(HE &£ &.10X20 4)

THA AN VLDLR 2 F R A K ) WAL, xR
B VSMC §§ 4 5 miR-17-5p fl VLDLR mRNA %
KK AR, 5 PCSK9 mRNA 5K &2 IE

H G LA AR LT Ox-LDL A #8257 ¥ L 20 1 153 13

RN VLDLR 1 PCSK9 2354 B 8 A4E L X

A AES 4% miR-17-5p FRiBA K.,

PR SE B 25 Rl R &l T . SR

B, miR-17-5p 41 ] 550 2L 0 1M 45 8k v o AR ) o 20

A1 i 7% Hh 116 A1 TNF-o 7K B 5 B8 4%, TL-10 K

B T miR-17-5p 4 770 2H A 1 A A AL

K& 4H 3 3h ik miR-17-5p #l VLDLR mRNA %

KK 25 W] R R AR . PCSK9 mRNA 3k K W] 2 Tt

R 5 L 200 A HUA ) 7] B 2H 22 [) 4% TS A L 44 2% 53 T

Gt R SO AAFTE RO FR o g B G 0t i 52

ML EAL AL miR-17-5p # FISH BERT i AS.

25 B i AL LB A AS B4R T BL I AT

AE 5 48 ) I £ miR-17-5p, # 1] 4 4% VLDLR =3t

o] Y 42 PCSKO [l 45 ¥ VLDLR . 410 il i 4 5 4E S

I 8% VSMC i A 5K

2% WK
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Anti-atherosclerotic Effect of Xueguan Ruanhua Pill by Regulating miR-17-5p and

the PCSK9/VLDLR Signaling Pathway

KONG Yan-fang', QIN He-wei'*, WANG Yuan*, HU Chang-chun*

(1. Henan Provincial Hospital of Traditional Chinese Medicine & The Second Af filiated Hospital of
Henan University of Traditional Chinese Medicine , Henan Zhengzhou 450002, China; 2. Henan Uni-
versity of Traditional Chinese Medicine, Henan Zhengzhou 450002, China)

[ Abstract] Objective To investigate the regulatory effect of Xueguan Ruanhua Pill on miR-17-5p and its down-
stream proprotein convertase subtilisin/kexin type 9 (PCSK9)/very low density lipoprotein receptor ( VLDLR)
signaling pathway and the anti-atherosclerotic mechanism of Xueguan Ruanhua Pill. Methods In a cell experi-
ment, a model of vascular endothelial cell injury was established by adding oxidized low-density lipopro-
tein, and according to the intervention method, the cells were divided into model group, miR-17-5p inhibi-
tor group, and high- and low-dose serum containing Xueguan Ruanhua Pill groups; after intervention, cell
viability as well as the mRNA and protein expression levels of miR-17-5p, VLDLR, and PCSKY9 in cells
were measured. In an animal experiment, according to the intervention method, the mice were divided into
model group, miR-17-5p inhibitor group, and high- and low-dose Xueguan Ruanhua Pill groups; after 8
weeks of intervention, the mice were observed in terms of the peripheral serum levels of interleukin-6 (IL-
6), interleukin-10 (IL-10), and tumor necrosis factor-a ( TNF-a), the expression levels of miR-17-5p,
VLDLR, and PCSKY in the aorta, and pathological changes. Results In the cell experiment, compared
with the model group, the miR-17-5p inhibitor group and the high- and low-dose serum containing Xue-
guan Ruanhua Pill groups had a significant increase in the viability of VSMCs (P<C0. 05) and the mRNA
and protein expression levels of miR-17-5p and VLDLR (P<C0. 05) and significant reductions in the mRNA
and protein expression levels of PCSK9 in VSMCs (P<C0. 05). In the animal experiment, compared with
the model group, the miR-17-5p inhibitor group and the high- and low-dose Xueguan Ruanhua Pill groups
had significant reductions in the peripheralserum levels of 11.-6 and TNF-o (P<C0. 05) ,a significant increase
in the serum level of 1L.-10 ( P < 0.05 ) , significant reductions in the mRNA expression levels of miR-17-5p
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and VLDLR in the aorta (P<C0.05), and a significant increase in the mRNA expression level of PCSK9 (P<C

0. 05); pathological examination showed uneven thickness and rough intima of the aorta, with the formation of

atherosclerotic plaques, in which light-stained amorphous matter and calcified particles were observed, and the

cross-sectional area of some atherosclerotic plaques was larger than that of the aorta. Compared with the model

group, the miR-17-5p inhibitor group and the high- and low-dose Xueguan Ruanhua Pill groups had alleviation of

atherosclerotic lesions. Conclusion Xueguan Ruanhua Pill exerts a preventive and therapeutic effect on atheroscle-
rosis through targeted regulation of miR-17-5p to affect the PCSK9/VLDLR signaling pathway, inhibit vascular

inflammatory response, and alleviate endothelial cell injury.

[Key words] atherosclerosis; Xueguan Ruanhua Pill; vascular endothelial cell; miR-17-5p



