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[ ABSTRACT] Aim  To investigate the correlation between serum long-chain non-coding RNA GAS5 (IncRNA
GASS) level and in-stent restenosis in patients with acute ST-segment elevation myocardial infarction ( STEMI).
Methods 144 patients with STEMI who received selective percutaneous coronary intervention were selected, and
according to the follow-up results, the patients were divided into 27 cases of in-stent restenosis (ISR) group and 109 cases
of non-ISR group, with 8 cases lost.  The clinical data of patients with STEMI were collected. ~ The level of serum In-
c¢RNA GASS in all patients after percutaneous coronary intervention was measured by real-time quantitative PCR ( qRT-
PCR). Results Compared with non-ISR group, the proportions of smokers before operation and complicated diabetic,
total bilirubin (TBIL) , levels of total cholesterol (TC) and low density lipoprotein cholesterol (LDLC) in serum in ISR
group were increased (P<0.05), and the level of IncRNA GASS5 in serum was decreased (P<0.05) ; The incidence of TSI
in low level of GAS5 was higher than that in the patients with high level of IncRNA GAS5 (P<0.05), and the average time
of no restenosis was shorter (P<0.05) ; Logistic regression analysis showed that low level of IncRNA GAS5 was a risk fac-
tor of in-stent restenosis in patients with STEMI. Conclusion The level of IncRNA GASS is down-regulated in the se-

rum of in-stent restenosis patients with STEMI, and it is a risk factor of in-stent restenosis patients with STEMI.
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5 U /A 7 SO0 I 1 e i DL R 2 —
THRIERI S S Bk AR AL Rl B AL S 0 &
JRE RN A O 2R el AR | EE 0 95 Y 2 R AR RGN
PR IE , o O 1 R A BB T B BB T A
B 40% , 2% ST Bidf @ RO U AL (acute ST-seg-
ment elevation myocardial infarction, STEMI ) J& 5 (>
R LG R AR B A 2 e SR B kA AR
JT ( percutaneous coronary intervention , PCI) J& %0
FEEMARLYIGYT T B, GBA B08GE 09 5 TR
J L (B AR S H Ay e PCI ARG & AR SR Pk
A TR Bl kS AR A B TR R S A
PR 2 M A A A 36T K Al 4 S RNA ( long-
chain non-coding RNA | IncRNA ) J&— 411 % 200 £
MEHTRAEG S RNA et i — W58 & B, In-
cRNA GAS5 7E.0 E£F 4 by s h S 8 3R 38, $20R
IncRNA GASS AJ 5 0 BEM SE 50 A 5%, GASS
5 4 E IR T AH S 9 IncRNA 7 1L 4 4 J2
YR T b R HEEZVE M, IncRNA GASS 1] i 5 i
DI A KA TR Sk LB A A 56 Yin
SETHFSE RN, IncRNA GASS 78 5605 S5 25 13 v
FETR I X 5O 1 kAR B 2 W B, 535,
Du % 28 , 24 IncRNA GASS Fik Bk UTER G , B4
51 & 1 R BRI i 0 35 UL 48 B 4 23 0885 . H
IncRNA GAS5 5 STEMI & 2 5 IR 2l Ik 32 42 N 15 4%
AR R ANTE R AU STEMI % PCI A5
M3 H GASS 7K 55 56 1R 3l ik =2 48 PN P8k 25 1
R, TS MR BUR RIS S R

1 #ERFAFZE
1.1 —fE&EMN

FEEL 2015 £ 8 H—2017 4£ 8 A K o fi % iy
AlliE B R I H % 5 8 PCL Ay STEMI & % 144
Pl REEGTERECEEZD ARG X R NERE
(in-stent restenosis, ISR) 41 27 ] 72 4¢ ISR 4 109
B,k 8 B, ISR 41+, £ 18 ], L 9 il ; F
38 ~86 %, FH(63.15+13.66) F ;N 1 #H L
BA3ZH N2 AT B, B3 RELEG6 Fl,
FEISR A, F M 65 F], &1t 44 fl; 5 % 36 ~ 82
2 TFH(61.84+12.73) ¥ ;N 1 4 X2 66 f, #
N2 B AR 34 ] N3 B A9 B, STEMI &4
AT (D) BRI M ERE T EETEREKRE
BE=250%; 2) X EEERFELEE=T5%;
GYREMFAEH, HRrtrE. (1) "ERF BT
Fez;()HAEEMREL; Q)AL MK

RRAE;(A)ARNMNAATFALEHE (S FEAMA
NEBEZH(6) B AW 30 bg T e EENLE
H(MHHEFHEARTEH, AARZRE 2R E
BEALEZRRARB VS, EEEFREEZ R 2
HAERE,
1.2 FERFSNE

SYBR Premix Ex Taq Il 7% ot & &k 7l & (% 5 .
RR820A) Wy & = 4 4 T2 ( K% ) A [R 2 7 ; Prime-
script RT Reagent Kit ( 52 5 : DRRO37A) I B H &
TaKaRa 2 & ; RNA 48 BUK | & (7 5 . E01010A) 11
B % [E GeneCopoeia 2 & ; 2 # & AL ( Nanodrop
2000) 1 B E E F B CHARANE ;Y E AT A
WIR(EH)RBAERAE;XE T E ILS-20 2
B 2 & AT L,
1.3 HARFRE

STEMI £ % PCI K & 24 h, & B 44 B # fik
3~5mL, % TEPEF, £E#E 15 min 5,4 C,
3500 r/min & T, B & 20 min, W & fF, 2 %,
7T -80 C £,
1.4 ZRRAEEE PCR #MMF IncRNA GASS
K

B RNA #EGA A & ir g LR IEF R IR
B RNA, FF & % 5 o8 ot SUR Il RNA By 45 &
FRIE 0Dy 050 9% T 1.8 ~2.0, 5% K & B 4T,
R THAKIE K4 4 H . & GeneBank U E &4 &
%1 A\ IncRNA GASS 77, % 514, % F &£ T A4
TA(L#E) KmAaRAE A K, IncRNA GASS IE
1 5] 41 5'-CTTCTGGGCTCAAGTGATCCT-3", K 14 5l
#1 5'- TTGTGCCATGAGACTCCATCAG -3'; GAPDH
iF 1 5| 47 5'-CATGAGCAGTAAACAGCCATGAT-3',
K1 51 41 5'-AGTACACCCATCGAATTCCAGT-3', %
JH 7 % & & PCR LA IncRNA GAS5 % A % GAPDH
HATY H KB, qRT-PCR KB R £ 20 pL:2XUltra-
SYBR Mixture 10.0 plL, Template ¢cDNA (50 mg/L)
2.0 pL,EM 54 2.0 pL, X & 5 4 2.0 pL,ddH,0
4.0 pL, R AT .95 CHAHAS min;95 °C 15 5359 C
60 5,72 °C 20 s; 76 ¥ 38 sk, KA 27 Bt H w4
%K # i IncRNA GASS 48 3t A F, 3 4 IncRNA
GASS A-FHAE b K o5 JEATF,
1.5 —mAERE

WRFTH B AR — AR, B A R
ek RHAFEMARE KW REE, &
N ERERAREARERATEE LS EFKAR
AR (left ventricular end diastolic volume ,LVEDV) 7
N E 5t it 7 (left ventricular ejection fraction, LVEF) |
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705 E W48 3 R 42 (left ventricular end systolic di-
ameter, LVESD) 7210 ‘E 47 5k #1 K W 4% (left ventricular
end diastolic diameter, LVEDD) 7 & % & 45 H# K 2
(left ventricular end systolic volume, LVESV), 4 H
B A LA SO BT R B R B iR A R AT, B
3 H = B (triglyceride, TG) | & B [ B (total cho-
lesterol , TC) K % J& fig & & fH [E B% (low density lipo-
protein cholesterol, LDLC) | & % & ff & & f2 [E B
(high density lipoprotein cholesterol, HDLC ) | & € 2T
% (total bilirubin, TBIL) , 7 ¥ TC ,LDLC , TBIL 4 #&
A B X o RARCE
1.6 BEiA

Xf STEMI X BN EH B ARG AT 18
MNAHEEHTEARIR K ER EE, £6 MA
W, 42 A A X AT STEMI & 2% #4178 4,6 ~ 18 />
AREERAEREERBE BHIRERKER &
B ¥ EH 4 ISR 4 fndE ISR 41, K15 8 4,
1.7 HFESH

R SPSS 25. 0 1k 3 #ARHAT AT, W HK

BXA R R, HEkEXR X #k, HEX
BV xes Rom, WA LR XA ¢« ¥, KAER
R 3% ( Kaplan-Meier, K-M ) % 2 A7 ifi. % IncRNA
GASS K-F 45 STEMI & # A j& X 4 ISR B % %, Log-
rank 36t 3 F M, N = T0 Logistic [ V3 447
% h STEMI % % &k 30 ik X 42 WA 8 W & & &
%, P<0.05 W EFHAZIUTFEL,

2 # B

2.1 FAIGKERIEE

ISR 25 9E ISR A0 A% IR HR 5 &)
1o I He K I | o 7 S B, S AR B | LVEF
LVESD .LVEDD .LVEDV .LVESV .TG .HDLC . i 24 1§
ML ZE S TG E L (P>0.05) ; 59E ISR 4
AHLG ISR 2H B AR AT AR & -85 s L 3 TBIL |
TC .LDLC /K-35 (P<0.05; £ 1) ,

®1. WARKREILLE

Table 1. Comparison of clinical data between the two groups

FSEy 4 ISR 4 (n=109) ISR 41 (n=27) X'/t & P1iH
B/ HI(%)] 65(59.63) 18(66.67) 0.450 0.502
A 61.84£12.73 63.15£13.66 0.472 0.638
RFHE Y (kg/m*) 23.28+2.58 23.16+2.64 0.215 0. 830
AREGTHAR/ [ B % ) ] 16(14.68) 9(33.33) 5.109 0.025
BHILE/[H(% )] 61(55.96) 14(51.85) 0.148 0.701
BERRIE/ [ (%) ] 39(35.78) 16(59.26) 4.953 0.026
T IAs/ [ (% ) ] 50(45.87) 12(44.44) 0.018 0.89%4
A/ [ (%) ) 4.417 0.110

1% 66(60.55) 13(48.15)

2% 34(31.19) 8(29.63)

3% 9(8.26) 6(22.22)
AR/ AL 1.66+0.42 1.83+0.55 1.764 0.080
LVEF/% 59.48+11.61 58.49+10.76 0.402 0.688
LVESD/mm 38.11+4.73 37.63+4.24 0.481 0.631
LVEDD/mm 52.78+6.17 52.05+6.28 0.548 0.584
LVEDV/mL 47.85+6.19 47.08+6. 08 0.581 0.562
LVESV/mL 31.536. 82 31.24+7.06 0.196 0.845
TC/( mmol/L) 3.92+1.01 4.44+1.05 2.376 0.019
TG/ ( mmol/L) 1.67+0.46 1.62+0.51 0.495 0.622
LDLC/ ( mmol/L) 2.11+0.59 2.46+0.61 2.741 0.007
HDLC/ ( mmol/L) 1.25+0.36 1.18+0.31 0.928 0.355
TBIL/ ( wmol/L) 9.88+2.16 13.28+2.47 7.113 0. 000
FHZ5 15

ACEI/ARB/[ (% ) ] 50(45.87) 13(48.15) 0.045 0.832

THPREE/ [ B)( % ) ] 41(37.61) 10(37.04) 0.003 0.956

B SZ AR/ [ (%) ] 51(46.79) 17(62.96) 2.264 0.132

FEFEHF/ [ B(% ) ] 74(67.89) 19(70.37) 0.062 0. 804

T ACEL/ ARB ; L 55 51 5% e 0 i 410 Ak 5/ o A7 55 5k 38 2 AR REL 5710
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2.2 FASEIME IncRNA GAS5 K FELEE
59k ISR 4 AH b, ISR 4H i 3% 1l 75 IncRNA
GAS5 IKFEAL(P<0. 0558 1),
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1. A EAHME IncRNA GAS5 7KL
Figure 1. Comparison of serum IncRNA GASS

levels between the two groups

2.3 IMi% IncRNA GAS5 7K 5 STEMI BEREE
4 ISR X RS

144 {5] STEMI 57 18 N A BTN A 27 1l
RJG KA ISR, K23 K 18.75% . IncRNA GASS
IKEF ISR BHEFN9.72% (1/72) , oA F-1
18] SR 17.597 (95% C1:17.501 ~ 17.693) 1~ A ;
IncRNA GASS fif/K-F-# ISR &A% K 27. 78% (20/
72) , JoEPeAE S B ] N 16. 770 (95% CI:16. 591 ~
16.949) > H. 5 IncRNA GASS5 & /K # #H 1,
IncRNA GASS ik 7K F % ISR K 4 R # 8 (F =
7.704,P=0.006) , JC P B 7 7 5 B 8] 32 5 ( Log-
rank {EJy 84. 625 ,P=0.000; % 2) .

0.8f

B
e o0.6f
ot
o
R
| 041 - IncRNA GAS5% 7k F
ke —1 IncRNA GAS5{E7K F
—— IncRNA GAS55 K E-#& 55
0.2t % IncRNA GAS5{R K E-#51/F
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2. IncRNA GAS5 Ri%E/KFE5 STEMI £E
ARIF% £ ISR #y K-M phk
Figure 2. K-M curve of the expression of IncRNA
GASS and ISR in STEMI patients

2.4 HWm STEMI EEBRIBAEZRANBREN
Logistic [E]YJ3 4317

DL STEMI 835 AR5 02 5 &4 RS ik S 22N
P IR B LL TC . LDLC  TBIL . IncRNA GAS5
A A AR £, Logistic [11 523 Hr 7, 7K *F IncRNA
GAS5 & STEMI 35 764K 20 ik S 48 8 B 78 1 i
R (P<0.05;%2),

% 2. Logistic E3A#TE KBk Z 2R
BRERENZMEE
Table 2. Influencing factors of in-stent restenosis was

analyzed by Logistic regression

WiH B S.E Waldy> P OR 95% C1

TC 0.087 0.227 0.147 0.701 1.091 0.699 ~1.702
LDLC 0.152 0.211 0.518 0.472 1.164 0.769 ~1.760
TBIL ~ 0.234 0.218 1.155 0.282 1.264 0.824 ~1.938

IncRNA
GASS 0.650 0.205 10.061 0.002 1.916 1.282 ~2.863

3 %W it

S U9 S R T 30 T oS A A A 5 | 1 of A s e
AP ZE B 0 A B, AR O WU AR
RGOSR e B B0 LG IRPERSE . PCL ARG
KA ISR ARG IR 4532 K7, ISR Al gl 2tk ol
FEFE B A T 1O B0 A O R0 A Q|
[ 5 R RERE AT AT AE 2 5 0 INLAE TN B R E , B
I PR DB, e X S EORJE ISR &4 ik
200 5 WSRO B RS ISR 44 4 B L 491
JeAfitiE TCLDLC 7K V%, H LDLC | 2 3005 A8 J&
b O R R A ISR SR R 3 . A 9Y A 38 ISR
H R AA W S A IR PR LB v TR ISR
ZHER 4 ISR 20 H 4 1L TBIL,TC \LDLC /K
TR ISR 41 3% /R ISR KA HES STEMI
HAUR P I IR ARG

TEAR SRR LRI B B 4%, FE 5 Ik
Bl 5 AE Ko 4 A 9% 1 PR BRI I A PN B 4 A
Fl51  IneRNA 78 AR 35 B 5 72 b & 1 3 5 A
@, NS 5 9 B2 40 DI RE | LA ARAE | 41 i U
T4 IncRNA GASS 78D Ifil 45 2 955 Hh & 4% T 2L
YERT, B WF5E 878, IncRNA GAS5 A 8 15 IfiL 45 P J
AN T A SCHERRGE , IncRNA GAS5 ] 3 i i
HE I/ IEAE AE K K F BB 55 10045 - 9 L4 it 43
FEAER ARk R P, IncRNA GASS 5.0 JIE
IK=AR Y UEAT VTS AN P Sl 1 BUR (9§ = ST
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O K U RL & B, 5k O R B WLZH 2T IneRNA
GAS5 /KFFF#, H IncRNA GASS5 3 ¢ 3k 1] sl 44 i
S 5Nt WY1 1 DTN R e N 0
P, ISR 2H #3413 IncRNA GASS /K3 i % T3k
ISR 4 # %, 5 IncRNA GAS5 7 /K F & 48 L,
IncRNA GAS5 /K ARG ISR &4 &40, T
Be7E S S50k ) B2, $2 7R IncRNA GASS ml g5
STEMI % AR J5 &A= ek sh ik S 28 N RS A G,
[ AR AT B S DR 9 A e 0 R e R 2 ik
RN R GRS I ER . Logistic [543 47 & 21,
7K 3F IncRNA GAS5 J2&: STEMI 2% 76 Ik 30 Jik 7 28
W B I fa ks R P8R8 T SR PCI ARG
RATEAR BN K A N TR S, AT A R J5 IncRNA
GASS5 7K AWFFE IR 5341 T IncRNA GASS
55 STEMI 8 2 5 IR 20 Ik 228 N B A AR DG,
Il R B4R 2 STEMI £ 2 56 1R 3l ik 32 28 9 8 75 1
GINGE Ve i

Zi b ik, STEMI 3 IncRNA GAS5 /KR
¥, /K IncRNA GAS5 & STEMI & IR 3 ik 52
WNHREM G R, B TARNRFEA R WD,
FEARIR . — | WF ¢ DX A B L B 1 Bsf ] i, 485
A —E MR BRI T AR AS i e — 2580
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