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[ Abstract] Objective To investigate the correlation between serum long-chain non-coding RNA (LncRNA )-metas-
tasis-adenocarcinoma metastasis-associated transcript 1 (MALATI), LncRNA-X inactivation specific transcript (XIST) and
in-stent restenosis (ISR) within 1 year after stenting in patients with lower extremity arteriosclerosis obliterans (LEASO).
Methods One hundred and forty-seven LEASO patients who underwent stent implantation in the Department of Vascular
Surgery of the Affiliated Cancer Hospital of Inner Mongolia Medical University from January 2018 to December 2022 were
selected as the study subjects, and they were divided into the ISR group (41 cases) and the no-ISR group (106 cases) based

on the occurrence of ISR within 1 year, and the real-time fluorescence quantitative PCR was used to detect the postopera-
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tive serum LncRNA-MALATI , LncRNA-XIST levels; the correlation between serum LncRNA-MALATI and LncRNA-XIST
levels and lumen diameter reduction rate in LEASO patients was analyzed by Pearson's method, the factors of ISR within 1
year after stent implantation in LEASO patients were analyzed by multifactorial logistic regression, and ROC curves were
plotted to analyze the serum LncRNA-MALATI, The predictive value of LncRNA-XIST levels for ISR within 1 year after
stenting in LEASO patients. Results At 1-year follow-up, the incidence of ISR after stenting was 27.89% (41/147) in 147
LEASO patients; serum LncRNA-MALATI and LncRNA-XIST levels were elevated in the ISR group compared with the no-
ISR group (¢/P=5949/ <0.001, 5927/ <0.001); Pearson's correlation showed a positive correlation between serum LncRNA -
MALATI and LncRNA-XIST levels and the rate of lumen diameter reduction in LEASO patients (/P = 0.596/ < 0.001,
0.588/ <0.001); Multifactorial logistic regression showed that diabetes mellitus and elevated C-reactive protein, LncRNA-
MALATI, and LncRNA-XIST were independent risk factors for ISR within 1 year of stent implantation in patients with
LEASO[ OR (95% CI)=3.185 (1.155 - 8.781), 1.187 (1.003 — 1.404), 1433 (1.199 - 1.713), 1.575 (1242 - 1.998)]; The ROC curve
showed that the area under the curve for the combined serum LncRNA-MALATI and LncRNA-XIST levels predicting ISR
within 1 year after stent implantation in LEASO patients was 0.906, which was greater than that predicted by the serum Ln-
cRNA-MALATI and LncRNA-XIST levels alone, which was 0.799 and 0.786 (Z/P=3.176 /0.002, 3.513/ <0.001). Conclusion

Elevated serum LncRNA-MALATI1 and LncRNA-XIST levels after stent implantation in LEASO patients are independent
risk factors for ISR within 1 year, and the combination of serum LncRNA-MALATI and LncRNA-XIST levels has a high

predictive value for ISR within 1 year after stent implantation in LEASO patients.
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Tab.1 Comparison of clinical data between the non ISR group and the ISR group of patients with lower limb arteriosclerosis obliterans
moH JC ISR £H (n =106) ISR 41 (n =41) X/ 78 P1E
TR B % ) ] 5 76(71.70) 26(63.41) 0.955 0.328
‘Y 30(28.30) 15(36.59)
RIS (v x5, %) 59.34 +£7.19 61.83 £5.94 1.972 0.051
FARELM(Q,,Q5) , H ] 4.00(3.00,6.25) 5.00(4.00,7.00) 1.746 0.081
W B (% ) ] 34(32.08) 20(48.78) 4.980 0.026
PRI (% ) ] 23(21.70) 15(36.59) 3.418 0.064
TASC T 7374 (% ) AR 17(16.04) 4( 9.76) 1.841 0.066
B 34(32.08) 9(21.95)
(o1 42(39.62) 20(48.78)
D % 13(12.26) 8(19.51)
BERb R [ (% ) ] SEE 32(30.19) 15(36.59) 0.556 0.456
e Jg 1ML AE 28(26.42) 14(34.15) 0. 866 0.352
WEIR I 23(21.70) 18(43.90) 7.248 0.007
ML 48(45.28) 28(68.29) 6.268 0.012
B AE [ 5 (% ) ] 13(12.26) 10(24.39) 3.294 0.070
S (% ) ] 32(30.19) 20(48.78) 3.405 0.065
BRBEFEE (% £ 5) 0.70 +0.11 0.65 +0.08 3.409 <0.001
MERERE (x +5,0m) 8.78 +1.26 9.05+1.82 0.872 0.387
B (x5, 1) 2.11 £0.89 2.17 £0.83 0.373 0.709
WHRKE (x 25, mm) 198.52 +60.67 219.98 +77.79 1.589 0.117
CRP(x s, mg/L) 8.51+1.57 10.38 +1.74 6.282 <0.001
Alb(x zs,g/L) 38.50 £2.34 37.07 £4.60 1.896 0.064
Hb(x +s,g/L) 129.61 +25.93 125.64 £22.25 0.863 0.389
FPG(x s, mmol/L) 5.72£1.55 6.08 £1.68 1.233 0.219
TC(x %5, mmol/L) 5.01 £0.80 5.25 £0.63 1.788 0.076
TG(x +s,mmol/L) 1.55+0.23 1.62 £0.30 1.466 0.145
HDL-C(x %5, mmol/L) 1.01 £0.38 0.96 £0.29 0.775 0.440
LDL-C(x s, mmol/L) 2.79 £0.54 2.98 £0.56 1.825 0.070
D-D(x +s,mg/L) 0.53 £0.25 0.60 £0.27 1.489 0.139
ARG 1% ) ] T2y 49(46.23) 18(43.90) 0.064 0.800
IR ESLY)| 52(49.06) 25(60.98) 1.684 0.194
B/ M5 28(26.42) 17(41.46) 3.152 0.076
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TTTCTAGACGGCAGGTCAGG-3',
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MALATI . LncRNA-XIST 7K~F-%F LEASO f 35 SZ A A
AJ& 1 4E N ISR A W0 A B, Delong A5 36 bE 352 1L 1
LncRNA-MALAT1 LncRNA-XIST 7K -5 55 Bk -4 Fit i)
AR ZR T 1 X (area under the curve, AUC), P <0.05
hERAGIFE XL,

2 & R

2.1 2 iM% LncRNA-MALATI . LncRNA-XIST 7K
PR BEVT 1 4E,147 4] LEASO ¥ XM ARG &
A ISR 41 1] (27.89% ) . 5JC ISR 41 L%, ISR 4 ifil
7% LncRNA-MALATI . LncRNA-XIST /K F+ & (P <
0.05),W7&2,

Fz2 L ISR 41.ISR 41 LEASO £ & Il % LncRNA-MALATI |
LncRNA-XIST/KFHA (3 +s)

Tab.2  Comparison of serum LncRNA-MALATI and LncRNA-
XIST levels between the non ISR group and the ISR
group in LEASO patients

il HI%  LncRNA-MALATI LncRNA-XIST
JCISR A 106 1.54 +£0.28 1.34£0.27
ISR 2 41 2.01 £0.47 1.63 £0.26
tfE 5.949 5.927
P1{E <0.001 <0.001

2.2  LEASO & & Il ¥ LncRNA-MALATI , LncRNA-
XIST K- 58 I EARAR/NRINACHE 147 5] LEASO
B LIMANRG 1 AR E IR ER% /N (34.35 +
11.07)% , Pearson # 3¢ ¥ W 7k, LEASO & & Il ¥
LncRNA-MALATI . LncRNA-XIST /K5 K )5 1 4R 1
HARG/INRETFAIE(r =0.596 0. 588, P 1] <0.001) ,
2.3 LEASO BEHZHMAARIG 1 4EN ISR WEHEK
Logistic MIH 4087 LA 1 4E N & E ISR (J2/ % =1/0)
FAAE G BT 22 [ R (/1% =1/0) BEIR
W(H/TE=1/0) & LR (A/TG =1/0) BRALHE 4.
CRP .LncRNA-MALATI1 .LncRNA-XIST ( % £ 7% & JF (5
SEAN) 1R Eﬂ{‘i,ﬂf?? Logistic FHHHT, Z5RER .
BEPR % A1 CRP , LncRNA-MALAT1 , LncRNA-XIST T}/
4 LEASO S B ARG 1 AFE I ISR B2 ST fa [
HZE(P<0.05), %3,

2.4  IfilL7% LncRNA-MALATI . LncRNA-XIST 7K 3 %
LEASO ¥ B ARG 1 4EN ISR jy (e 8
it Logistic [/ 9 $1& Ifil 7 LncRNA-MALATI , LncRNA-
XIST /K FEFHMAEZR In(P/1 -P) = —14.167 +0.372 x
LncRNA-MALATI + 0. 455 x LncRNA-XIST |, £ i IfiL
7 LncRNA-MALAT! , LncRNA-XIST 7K - 80l 5 1 4

T LEASO 8% L HE AR SS 1 - ISR (1) ROC
LI E M AUC, 45 R WK Ifl7E LncRNA-
MALATI , LncRNA-XIST 7K ~F ¥k & it il 1Y) AUC Ky
0.906, K T Ifil 7§ LncRNA-MALATI , LncRNA-XIST 7K
SR TN 590,799 . 0. 786 ( Z/P = 3. 176/0. 002 .
3.513/<0.001) , W% 4 K1,

&3 LEASO B ZLAMAARIG 1 AF A &/E ISR 2R
Logistic EER 2D
Tab.3 Multivariate Logistic regression analysis of ISR occurrence

within 1 year after stent implantation in LEASO patients

s B SEH Wald{i P1{i OR{H  95%CI

W 0.891 0.565 2.493 0.114 2.439 0.806 ~7.374
B 1.158 0.517 5.010 0.025 3.185 1.155~8.781
[0S 0.935 0.564 2.748 0.097 2.546 0.843 ~7.690
PRALFE R DM -0.376 0.258 2.121 0.145 0.687 0.414 ~1.139
CRP J}& 0.171 0.086 3.972 0.046 1.187 1.003 ~1.404

LncRNA-MALATI 75 0.360 0.091 15.665 <0.001 1.433 1.199 ~1.713
LncRNA-XIST FH# 0.454 0.121 14.007 <0.001 1.575 1.242 ~1.998

R4 ML LncRNA-MALATI  LncRNA-XIST 7K 3%} LEASO
FHEGARIG 1A ISR WA E

Tab.4  The predictive value of serum LncRNA-MALATI1 and
LncRNA-XIST levels for ISR within 1 year after stent im-
plantation in LEASO patients

EEE D Cut-off AUC 95%CI RS FEREE “E

EiE
LncRNA-MALAT1 >1.81 0.799 0.725~0.860 0.707 0.811 0.519
LncRNA-XIST ~ >1.43 0.786 0.711~0.849 0.854 0.613 0.467
i 0.906 0.847 ~0.948 0.756 0.925 0.681

B 1 iM% LncRNA-MALATI  LncRNA-XIST 7K F-Fitil] LEASO
AH SRR G 1 4R ISR /9 ROC £
Fig.1 Serum LncRNA-MALATI and LncRNA-XIST levels predict
the ROC curve of ISR within 1 year after stent implantation
in LEASO patients
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LncRNA-MALATI EN T AYLEAR 11q13. 1, 7E S AR
B S PR FERE 1L /N B Sl B BE B rp g 2235, RAIT
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FUST K HE I I Y5 LncRNA-MALATL 7] fig 5
LEASO % F M ARG ISR %, AR
7~ ,LEASO H 3 M7 LncRNA-MALAT1 /K 545 15
45 /N 5L IE H 6, H LncRNA-MALAT1 Jt &
LEASO 5 ZHM ARG 1 4N ISR B2k 57 fa K A
2,10 B L% LnecRNA-MALAT1 7K 3 FF &5 4 84
LEASO #3& ZMA ARG 1 #N ISR K AEXEK, 4
M, LncRNA-MALATI 817 S K F-«B {5 538
T PR A P A0 i A1 B B B, R R R AR M A o
P IS N R, S B RN NAS B B S i ISR KL
B 101 [, LncRNA-MALATL BE30 ) 42 %% 5% A 7
ZLR 2 MO T 2/ e B ikt SR WG 4 oA Ak
2 38 3oL S A A T A T Vi LA i R, S
ALY NAS JE RIS i ISR KU

LncRNA-XIST v T A G a ik Xq13. 2, ZE ALK
5 T T A VL BRI 767 A e A R AR s Sk | e Y
SRR R R 1 -1 NOD MRSz IR A 1 45
FSER 1 3 IR fE i N R A £ T K sh ks i i Ak 1
Je> TRl LncRNA-XIST 33 635 BE 175 5 4 J 41 a3
FA AT SRR SO AT R 3, DA 2 Jok ok 4 A A
St ARG B R AR A 9 i A T W LA A
AU G Lnc RNA-XIST BEH0 i) 145 - Ve AL 20 it ) 34
AT RS, 1 10 h kol BEAE Ak & e He T
LncRNA-XIST 5 LEASO #2280 M AR J5 & 4= ISR
FISE R M AT, ARRFFEEE R WoR  LEASO M35 1%
LncRNA-XIST 7K - 5 45 i H 42 45 /N B 2 IE A K, B
LncRNA-XIST JHiE 4 LEASO 4 THHEARIG 1 4EN
ISR BYRS7 Sl 2 BEHTIALSE LncRNA-XIST 7KF-F 5
23BN LEASO SBE SZ AU ARG 1 4R ISR KU, 4
MrIE A, LneRNA-XIST BEG AL IHIR IR FE R 137 (A AH 2 [
T 6 A HTRE GRS A 2 (5 58, E i
SME I LR IR IS P9 B A I T e, 38 i S48 ) NAS JE
B 3 ISR & A=) A, LncRNA-XIST if fE
JEEE LA 9 Fk A Toll FEZIAR 4 15518 6
Ak, AT T LA 34 58 A A, 5 R S 2R B A
PRUESH A RIS K BERE AL, 3890 TSR & AR XU >4

AT LE A W BRI T CRP FHiE5 ) LEASO
BE IR AARIG 1 4E N ISR KUK B &, % FE R IR IR
Jr =l (1 20 Ry s R = R A AR B e
NAS JE AL, CRP F+ & 6 B LEASO & 2 280 A R A
TSR ) M SN, A& M I 408 49 1L A5 B SR S AR
NAS FE &, 1 i i ISR & A= KU 2070, ROC il £k
7N, M %% LncRNA-MALATI . LncRNA-XIST 7K ~F- i il
LEASO M % XM ARG 1 4N ISR 1) AUC K
0.799.0.786, —F B G T H) AUC 24 0. 906, KT Ifil
% LncRNA-MALATI | LncRNA-XIST 7K - 5 gt 361 0]
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