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HE . BAY 483 microRNA-292(miR —29a) 55 78 955 459 B 4 fn 8 R 345 R BEHe RAL L a9 48 %
Mo Ak ELEMAN202054 A—2022F6 A TH 5T P EERAARNESHESR 1200, NREHTELRD
PR CT fo /8 Mt , M AR IRBER CTIE, FF KT TR A B ALY (QRT—PCR )R 518 #fk o 78 2R
miR—29a &k, Bt BEEE %, 05 R R B ] e 8 R S ieAF 5 F—1(ESM—1). A E-1(ET-1). —RAE
(NO). g5t H-F—a( TNF—o) & 2aJ R 25 H 5 F—1(ICAM—1)K-F, A&HEmiR —29a P 4240 (miR —292=1.13)
¥ B H 5 A % miR —29a ABAKMIR —29a 28, 54T 208 H AR SR BERAL LM . AP A F kb P i 1 BB A
REER R FERAREN, R BABFEREATALEZR, AT, HmiR-20 48 ESM-1, ET-1,
NO. TNF-a3# & TmiR—29a28(P <0.05); 33 R8T FH miR —29a7K-F 3 THekAs® B4 (P <0.05), T4
RS 59 B miR—29a K & FAAE B 408 B4 (P <0.05); #KBEH % E miR —29a mRNA X F L85 T4
Y A5 HE B H (P <0.05); Pearson ABAMOMT R BT, miR—29a5 ET—1, TNF—a % ESM—1 £ E48%
(r=0.471.0.6054=0.328, P =0.000,0.041 #20.000), 5 NO Z fi8%(r=—0.291,P=0.034), #5if miR-2% 57
S B B AR B IR B R AR BB R AR R B AR, miR—29a AR, A R AR T AEAL
T, AR

EHE . U microRNA—29a 3 8 N R I 3 R E BEH

FESES ;. R541.4 XERFRIRAD . A

Correlation between microRNA-29a and vascular endothelial
damage and plaque instability in patients with coronary heart
disease and angina pectoris*
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Qingdao, Shandong 266033, China]

Abstract: Objective To investigate the correlation of microRNA-92a (miR-92a) with endothelial vascular
injury and plaque properties in patients with coronary heart disease and angina pectoris. Methods A total of 120
patients with coronary heart disease who were admitted to the Department of Cardiovascular Medicine in our
hospital from April 2020 to June 2022 were consecutively enrolled. After admission, coronary artery imaging
examinations were completed, the CT values of coronary plaques were measured, and peripheral venous blood was
drawn from the patients. Circulating miR-29a levels were detected by real-time fluorescent quantitative PCR, and

endothelial cell-specific molecule-1 (ESM-1), endothelin-1 (ET-1), nitric oxide (NO), the levels of tumor necrosis
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factor-a (TNF-a) and intercellular adhesion molecule-1 (ICAM-1). According to the median of miR-29a (miR-29a =
1.13), patients were divided into high miR-29a group. In the low miR-29a group, the stability of coronary plaques,
the expression of vascular endothelial active substances in peripheral blood and the changes of inflammatory indexes
were analyzed. Results There was no significant difference in basic clinical data between the two groups, and they
were comparable; ET-1, TNF-o, ESM-1 in the high miR-29a group were significantly higher than those in the low
miR-92a group; comparison shows that the level of miR-29a in patients with unstable plaque is significantly higher
than that in patients with stable plaque (P < 0.05), and the level of miR-29a in patients with unstable angina is
significantly higher than that in stable plaque patients with angina pectoris (P < 0.05); patients with soft plaques had
significantly higher levels of miR-29a than those with fibrous plaques and calcified plaques (P < 0.05); Pearson
correlation analysis indicated that miR-29a was associated with ET-1 (» = 0.471, P =0.000), TNF-a (» = 0.605, P =
0.041) and ESM-1 (r = 0.328, P =0.000) were positively correlated, but negatively correlated with NO (» = -0.291,
P =0.034). Conclusion miR-29a was associated with coronary artery disease in patients with coronary heart disease
vascular endothelial injury and plaque stability are correlated. The higher the level, the more severe the vascular

endothelial injury and the greater the risk of plaque instability.
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BEF: Z W98 IE 5, microRNA=29a(miR-29a) %
SR Z R G000 W0 B /NER I B e B RED M &
TN IR T-DIAE 5 B W SC B IE I, AR miR-29a /N B
LA IR, B /N R A B U T 4 0 R B
JRIE I R S 2 B, L e A AR A o v R
H miR-29a 235 B i 1A, 2 V8 E 1 12 I Ik 53 1 9
() A4 W b Z2 40, T R EL AT T e B AR I R T
Ja B ER . BEE I TR A, & B miR-29a 2 5 7
DR R VR R ORI K2 Wi O 19 AT 15 4R
PR, 5 fd X B AL A L, miR—29a 76 568 00 5 £
T IR BN, HLZ 5 560 55 9 5 E R 5 e FRE O
e, 23 Hr WL AT B8 55 miR—-29a 5 WA HLAK 48 F 52
AW B ] B SCHR & B, miR-29a X 56800 5 1Y 5
Wi 1] 5 5 H 2 555 fR sl Bk ok R BE B i & E R R A
Koo AEMEEC R B, SR Sl Ko AL BE L miR-16 119
Fak W LA, UE— 28 B H A ML AT oY R B,
miR-16 fi& JF 1045 P9 B2 48 A 52 L, i Jal s K 248 i 94
T2 HHETEXT miR-29a 5 5 B e e M Aok bk i 48
B A543 B0 AH G PRI ST 1 8 25 L B U] miR-29a 2 55
AR AR Y B BE A S I PRI T R O 9 ARk
LR e LY

1 #ZRSAFE

SO E

SR 2020 4F 4 H—2022 46 H T3 &1
P = g O I A5 YRR T2 A3 g 118 568 0 9 BB 120 491)
Hodr, Bk 68 9, Lk 52 6] AR i 46 ~ 81 %, -1
(59.03+8.27) % . W AbHE: OB EHEFEHELIEEL

1.1

Wi @E w2 Wi Ol H A A ; @FE AL 2
T AE R E 95 0 RS TT S BU fol A0 CE) g R S
FEIR ; AT E ALL SR o HEBR bR E : D& IF 2k
O U FE (445 2 M ST Bedh i 200 LB SE F1 9E ST
Bedfi mi B0 URESE ) s @FFEST I/ MR T IR S5 259
TRIT AR SAIE ; @& IF H Al R %M b g ™ T
TR A S5 TE ALY s DRE AL 4 52 1o 5k 3
KA ATRIT s @I PR BERNAS 58 8 s @ FF7E e K kO
JES | 52 5 HME L4281 g s il S At 22 0 i
RGBT R 3k i g A2 B R
JC U B S5 W RAE AR s @R R sl i LI i 4 . iy
BE A RBAY, ARG 58 S R S, R &
HIERE A AP LB P R AR 2 5 2 A
It #E (No: 20221014002 ) .

1.2 RMTTE

120 AHAMKE HIRZIKFE SR 12 h 5 A
Jik I, 3 000 t/min #5015 min, W4 L2 13 FH 58
A 2¢Ot & R & W 58 S I (quantitative real-time
polymerase chain reaction, qRT-PCR ) Rt BBk £, 48 W o
i 5 (enzyme—linked immunosorbent assay, ELISA ) , [Fi]
Al RO £ 12 b i K P TS i 7K -

122  qRT-PCR#% M miR—292 & ik  BUARAEIMN 1
% 56 4 M VRS I TRIzol 12077 $2 UL RNA 38 12
AN N6 BEAHE U K 260 nm A G L RNA ¥ J3E
A4l B 5 AW, 5 0 S5 o W miScript Reverse
Transeription Kit ¥ %% 5% 3050 & (3¢ [ 28 B0 R /- B
B A\l ) R cDNA X JE , W TaqMan® Fast
Advanced Master Mix 2071 £ ( 3¢ [E FE 80 /R BHE A

« 85 -



EBREAE

4133 %

7)) P 4T qRT-PCR, Bt il A A& B 20 L #4952 )% 44
% :f135 5 wL ¢DNA, 10 wL Master Mix, iF [ 5] 4 1
BN G145 1 wL( EilgA TAEY) TRRGARA
A]),3 uL RNA—free /Ko W 5514:95 CHIZEM: 10 min,
95 CAEME 155,60 CiR K 1 min, 340 PEFR . DU
U6 N Z IR . miR-29a IF [/ 54 : 5'-CGCGGATC
CATGGTTAAAGAGCC-3'; L 1] 514 : 5'~-CCCAAGCTT
TCAGTATAACCATTC-3', 5|¥KJE 23 bp; U6IE[5]
Y. 5'-GCTTCGGCAGCACATATACTAAAAT-3'; J[f]
51¥): 5'-CGCTTCACGAATTTGCGTGTCAT-3', 5| #)
K 25 bpo miR-29a mRNA A1 35 A9 1155 05 X
g 2788 AR AR T G RN 3 Uk, BT E
1.23  ELISA &40 A & @ e 4 7 % 5 F -1
(endothelial cell specific molecule—1, ESM—-1) Ak ZE-1
(endothelin—1, ET—1) ., — &AM & (nitric oxide, NO) Jif
Ja 358 B F —a (tumor necrosis factor—a, TNF—a) . 28
fieL 18] &k B % F —1 (intercellular adhesion molecule—1,
ICAM—1)  HUL.2.1 "Il , R ELISA v 46 Py 2
40 i ESM—1 . ET-1 . NO , TNF-a . ICAM=1", 4 1] 32 7]
& E FEvEEAYRHA R A E .
124 FREed R E 2 81k 2
5 mL 26 A6 A B Ho0 S A D ARG % B2 R AR IR
[if] 5 (low—density lipoprotein cholesterol, LDL-C) | &
Wl E A JE i (high—density lipoprotein
cholesterol, HDL—-C ) . &\ H [# [ (total cholesterol, TC) .
H W = BE (Triglycerides, TG) A Ifil. )l B (serum
creatinine, Ser) o
1.2.5 AR CT 8 It F 3746 IR 30k
AL St i RS R B K CT I A8 LR T
5eE IR Bl Ik o5 A 6 A B B i RS PR, TS BE B CT
{E, Ho CT fHi< 60 HU Jy BBEH: , 60 HU< CT {E <130
HU N4 BEHL, CT (> 130 HU 854k Bk . 1
F A RETE CT FEAT 5K ) Bk UG A & (R P ) 24
A, A FERE Sy 3 B Ik S i 3 kR 4 Bz I
U1 eme SHOE B HEEN 120 kV, HHFH
800 mA , #2{°4 0.5 mm , J2 & 0.625 mm , 2 Ji} 1F Hh i
Jok 4 3 X5 HE AR 9 S B 3.5 mll/s s MK 4k s IR B ik CT
I A8 BB 2 4 e IR Bl Ik ks o B e oy R B B
(A5 Ak 0 B RN A 30 e ) e AR B (AR B B AR 5
B )™,
1.3 44

R 4 miR-29a mRNA 1 i %% (miR-29a mRNA=

L13) % #1753 41, A6 8] Il miR-29a mRNA>1.13
() H 35 U9k 1R miR—29a 2 (59 1] ) , &1 J& 1. miR-29a
mRNA<1.13 {5 5 T A% miR-29a 21 (61 41) . R ¥
ABE BE S BT, B BB BB (51 41]) | 4T 4
BEHe (37 1)) Je 55 4k B e (32 1)) o AR 45 B B AR
P BB S B R e A (82 ) 5 BEH AR FR E
2H (38451) o AR A1 A8 3 i PR 3R B A8 3 0 O R o Y
DB 2 (74 1) 5 AN £ U0 209 2 (46 1)) .
1.4 Sir=EFHE

AR 23 A1 24 R FH SPSS 25.0 i it 4k 4k . TR
BEAIRL + bR 2 (x+5) Eor, OB ¢ K 56 5 05
0BT THECSEOR ARG B L 30K (%) o, HLAH X2
K s 5 A0 G 43T ) Pearson 75 . P <0.05 522 54 5

AR
2 #HR

MEBE G AR TR LI EIEIRLR
75 miR-29a 41 5% miR—29a 20 (Y 4FI%  ME 51
I W% FR 6 L &5 R I AE  LDL~C . HDL-C . TG , TC
Ser WAL, &t Ko 5 xR0 36, 2 I LG 122 B X
(P >0.05) . = miR-29a 4 5 ik miR-29a 41 1 NO |
ET-1.ESM-1.TNF-o & ICAM-1 K 3F FL 45, &8 ¢ ¥
ok xR, 2R A S EE XL (P<0.05), &
miR-29a 2 () NO , ET-1, ESM-1, TNF-« £ ICAM-1
I35 FAE miR—29a 41 (P <0.05) . W 1.
2.2 miR-29a 5EHRIBEME  AREELLKER
PRSI RAY K &

qRT-PCR Z5 R 7R, Fo e BE 4] 5 A Fa B
Ht 2l miR-29a mRNA A Xf % 35 & 43 1 by (1.42 =
0.51).(2.09+033) , & i, ZRAGKITFEE X
(t=4.933, P =0.000) ; A BEHe £ 22 2 40 A 1l miR-29a
mRNA A X} 235 5t = TR AR e 4 .

qRT-PCR Z5 B 7n , AN RE RLL 8OF A 5 Faoe
0 28 6 2H miR—29a mRNA A %F 2% 5 & 2 91 4
(227+0.41) . (1.58 +0.36) , & tKi B0, Z S A it o+
7 (1=5.656, P=0.000) ; ANF 5 7800 489 21 410 1
miR-29a mRNA FHX 2 1k 5 T A e B0 8O/ 41 .

qRT-PCR 45 R W7, B2l 2F 4 g P a4
1k BE B 41 19 miR-29a mRNA AH Xf 3¢ 3k & 4> % K
(2.41+043) . (1.94+0.29) . (1.25+£0.27) , & %457
Mr, 23 AH G20 L (F =4.053, P =0.000) . K HE

2.1
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5517 W MRELTN, 25 : MicroRNA—-29a 556,000 20 £ 5 LA PR R 353497 B BRE SR AN R e 1k (4 A DG 1k
F1 AHEBEIRKEREZEERROEER

205 n AEIS/(%, x £ 5) EElaeqllil RILE $1(%) R 61(%) R $1(%)
E miR-29a 4 59 57.42 +6.38 37/22 39(66.10) 18(30.51) 14(23.73)
& miR—-29a 2H 61 58.05 +7.49 31/30 44(72.13) 23(37.70) 17(27.87)
t/x* 18 0.495 1.727 0.511 0.691 0.268
PiA 0.621 0.203 0.555 0.445 0.679
215 NO/(mmol/mL, x+s) ET-1/(pg/mL, x+s) ESM-1/(ng/mL, x+s) TNF-o/(pg/mL, x+s) ICAM-1/(pg/mL, x +s)
5 miR-29a4fl 92.07 +10.26 69.26 +9.34 407 +1.53 3.96 +0.84 494.82 +94.55
& miR-29a 4 75.46 + 13.28 58.38 + 7.91 2.45£0.97 1.81 £0.59 325.71 £ 101.68
t/x*H 7.649 6.894 6.951 16.269 9.429
Pia 0.000 0.000 0.000 0.000 0.000
20 5] LDL-C/(mmol/L, x+s) HDL-C/(mmol/L, x+s) TG/(mmol/L, x+s) TC/(mmol/L, x+s) Ser/( wmol/L, X+s)
5 miR-29a 20 2.98 +0.74 1.26 +0.49 1.84 +£0.61 5.18 +1.37 81.54 + 11.66
& miR—29a #H 3.17 +0.93 1.31+£0.57 1.72 £0.59 495+ 145 75.81 + 14.25
t/x* 18 1.236 0.515 1.095 0.893 1.138
P 0.219 0.608 0.276 0.374 0.257

He 4141 8 1l miR—29a mRNA HH X} 3¢ 05 f 85 T 47 4 5
B2l K5 A BEH 4 (P <0.05) 3 {H 2T 45 Bt He 4H B2 554k
BE B 2 48 1 miR—29a mRNA #H X} 38 1k & i, 2%
SIGI2EE L (P>0.05),
2.3 miR-29a 5@k zh kMM E M K EFHIMHE K%
Pearson A ¢ P 73 A 45 SR $2 7R , miR-29a 5 ET-
1. TNF- o & ESM-1 £ IE #H 5¢ (r =0.471 . 0.605 F
0.328, P =0.000, 0.041 1 0.000) , {H 5 NO & 17 4 5%
(r=-0.291, P =0.034) .

3 iip

M55 PN 2 303 40 2 4 N 2 Dy e sk AE R TR 38 A7 3
Pt 5 s BT R B A 2 AR B T SONL AR R OE R
N | IR B AR R Ak N T R I M 4 A v B )
B, s KRR R s I &R . FRLR
(14 P B2 440 i 453 195 e 22 5 30 sh Bk s FE B A6, PR ik
PRAT 5 ) I A5 P B A543 0 WL AR T R A B0 Ik ok
FE 2P 95 1) s At A0E o RN R R KR . A e
SRR ST % BR , miR—29a—3p 18 455 200 Jif 4 T~ 45 o5 B
A PR R A0 miR-29a-3p FEAIK T ox-LDL JIF 2L 1Y
I35 P9 R 40 6 A Ab R 3 AR T, DL 2 SR AR R I
PR 1 #0 1i) F F miR—29a-3p 14 97 30 bk s R 1 1k 2
P AT BRI SE b ST o AR W 5T 0 DA I R 9 1]
%, BT T miR-29a 75 56800 95 /0 &0 B A i R

KR, KH 5 A A R B0 R R B R E
O BUR R ARG LI A DG, Ry 5 2 T TR Sk DX A 1)
BT AR LIS SR

A BIF5E 45 5 R L 55 miR-29a 41 ESM-1  ET-1
NO . TNF- o #J & F & miR-29a 4 ; H miR-29a 5
ET-1,TNF-a K ESM-1 £ 1EM 2%, 5 NO 2 fiMl k.
Wi W & 25 miR-29a 7K 7 A fig & S I ek AR 2l ik i
N Rz 4 0 2 B B 48 A, 2 78 miR-29a F] fiE B & 1
A B 453 e IOk 100 PR R R o A TR B AN R
ma PR3, 5 BRI T A5 R — 5L AT, B
ANFRE B H miR-29a KV & F RS R E B H A
a8 0 B89 R miR-29a K F 1 T E RO &
AR OB R miR—29a /K OV 1 T 4T 4k B B
T b B e B 38, 25 SR 3R R 5 7K OF miR-29a $2 7R
A T 200 A SR AU BRI R R
e BB mERE  BRA THEAT
TRt , B AN R0 I35 = 14 2% A XU .

25 L TR, miR-29a 5 5O 9 S8 3 5 IOk il 45 9
B 05 B B HAS B P EL AT AH G M, miR-29a %
KRR A P R A5 R)RE R TSR, BE MR R
PR B o 252 28 3 8 I R DG B X AR 1 T T
miR-29a X 565 /0 95 19 5% W, Sy I R % £ 1 1t 20
A
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