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Z(IL)-6. IL-8. £ BEABAHAS IS R F-1 (TIMP-1)KF. Z&R: TEsIkENL B MEmiIRNA-128-
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Abstract

Objective: To explore the predictive value of microRNA-128-3p and microRNA-381-3p for patients
with lower extremity arteriosclerosis obliterans and analyze the related factors. Methods: A total of
72 patients with lower extremity arteriosclerosis obliterans from the Department of Vascular Sur-
gery of the Main Campus of Qingdao Municipal Hospital from February to June 2024 were included in
the experimental group; simultaneously, 36 healthy volunteers were randomly selected and included
in the control group. The levels of serum miRNA-128-3p and miRNA-381-3p were detected by real-
time fluorescence quantitative polymerase chain reaction (qRT-PCR), and the levels of serum inter-
leukin (IL)-6, IL-8, and tissue inhibitor of metalloproteinase-1 (TIMP-1) were detected by enzyme-
linked immunosorbent assay (ELISA). Results: The expression levels of miRNA-128-3p and miRNA-
381-3pin the serum of patients with lower extremity arteriosclerosis were significantly higher than
those in healthy individuals, with statistically significant differences (p < 0.05). The receiver oper-
ating characteristic curve (ROC curve) analysis showed that the area under the curve for miRNA-
128-3p prediction was 0.763 (95% CI: 0.675~0.851), for miRNA-381-3p prediction was 0.885 (95%
CI: 0.824~0.947), and for the combined prediction of miRNA-128-3p and miRNA-381-3p was 0.867
(95% CI: 0.799~0.934). Compared with the control group, the levels of serum inflammatory factors
in the experimental group were significantly increased, but there was no statistically significant dif-
ference in inflammatory factors between group A and group B (p > 0.05). miRNA-128-3p, miRNA-
381-3p, IL-6, IL-8, and TIMP-1 were all risk factors for lower extremity arteriosclerosis (p < 0.05),
but they were not supported as predictive factors for disease progression. Conclusion: miRNA-128-
3p and miRNA-381-3p can be used as specific biomarkers for predicting lower extremity arteri-
osclerosis.
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1. 5|8

I BN kAR A P ZESE (LEAOD) A2 ISR ANRFRS ILZ, 25 LI EZE B0 BUEEEFE[1]. R,
LEAOD (10 ZAE T E AR B F T =[2] [3]. (EFKE, LEAOD MIZYT k= T K& il 5 B, (HRIfE P
7 HEFEFEMAIREZ LEAOD HBE RS IAA KT S EE 4] [5]. ™ H AR BR M (critical limb ischemia,
CLI)7& LEASO 4RI . MRHEAHCHE TR I, #1224 0L B CLI ZET- 2 im0k 20%, 5 4F DL BB 3%
TS 50% [6]-[8]0 4b41, CLI FILRAL 24 NI, iRHEH04 7R, CLI #5124 L BRI ZRAE 10%~40%
[9], B A E A, K2 H0T sl ik A Ak, P 28 1) 26 2 7 0 LR T8 0 B SR R I RS IR « BRI, LEAOD
B TR B RO TN DR 7 R T B AR AR, AR P AT S N IS AR 3 5 i T LE
H(VSMCs)AHIE[10]. Kk, VSMCs 3458 FE % i #2 rh AR SCAE Wb £ W X6T LEAOD T A2 Wr 5/
ARG TR RIXAN ) R . BeAh, o RE i e il o FE B T/ RNA (miRNAs) ) 55 KA 1] HHT
miRNA HHIESE S 5 I O Bk R (0 miRNA-126 4 6] 115 2 45 1 4 REIR 25 2 38 3 ) (1 40 A i i 3
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FRIEEE[12] [13]. FF H miRNA-126 #UF B 7E 200 I8 D) B b A 28 RERES 7 T AR IR B 2 14] . HEwf
5%, miR-126 7] LA LB 40 B kG B 431~ 1 (vascular cell adhesion molecule-1, VCAM-1) [15]. ik, i
miRNA-126 AT R3S BOR VCAM-1 13& 1, HEm S 808N 7 405 ECs MAHEAEH, 807
WARRTE R T, miR-124a 7] LLATT &AL K F B & 2 (C-C motif chemokine ligand 2, CCL2) )ik,
NI 32 SR A% 200 1) 1 2 B (R B AT RS [16] ASFI miRNA AT DU Ik AN [5] i 42 8 1 107 A R 4% 0
AN[A miRNA, 41 miR-17.miR-20a %5, # 0] LLd S i@ 42 - #0455 8715 8 H -a (recombinant human signal-
regulatory protein alpha, SIRPa) K45 il Wk 4 0 (03308, AT 5 L8 P R RIE IR A 171 IBAh, HHTST
F B, miR-342-5p T H X} & (S B i@ B (protein kinase B, PKB i ) [ 1E F {210 1 s ik ik BE 1L i 72
oI BRI R RS [ 18] TIE VSMCs 5 H RIA N miRNA H, (4R HALE KA miRNA-29b-3p.
miRNA-26a-5p. miRNA-142a-3p. miRNA-128-3p % miRNA-381-3p [19]. 1M fl =F miRNA FI1EH CL&AE
VSMCs A 7R3 2] 7T 1ZUEA[20]-[22], {H miRNA-128-3p & miRNA-381-3p {EAH A 78 &
b o AHIE SRR I RS AL o miRNA-128-3p & miRNA-381-3p [kt — T i HAE LEAOD [ 75l & F
JGARINME, B TR I S kA1 P FERE 5 3 42 445 5 (1 T30 - B

2. WREFE
2.1. MREMR

IEEL 2024 45 2 HE 6 A 5 H LB B A B X ML AMRE 72 61 R 5 2h BB Ak b1 2E 5 8 2 1B Nt
FRT G, AR F ARSI S LRIG R S5, DR T AR TV 3 S I R R IR #E B ARIE, RO R H
BAR R, BHK HARYE Fontaine 701708 A ZH(1. 11 )1 B ZHAIL. TV ), [F]AFBE AL B e B 6
HAL 36 BIIAKT IR, HSHFx fPER]. FER T, ER LA ERE L (p>0.05), AATHHE. N
P % CT M ERM(CTAR A G112 LEAOD % ; FEshlkikEmassns &, PRk, £, &
I35 BFFOT SR BBk e AT RHE R RIS R . HERbrdE: =S4 < 40%1)™ E A
FEINREREAGH ;s R UEMR IR A0 B . DR SLE . IR . MR RS, R B ThREA AT
FEPI R, W Ih AR R AT (5P S0 DR 260 T2 57 40 B RRS 75 40 Bt ™ 0 ) B IhRE RS O E S
ANERAISE . R PIAR I R R 2R L K FL AR SR R T T 2R L) I Th RE R AS (PR v ) i T B R A (ki
PR 237 )~ IR (AN s A ar AR dUR gy hERCAVUBERCA 3 U4 BE) O ML AR AL 95 (fii
PO L TR R P R T ) B A DA R A D RE R 5 SR AE A H SR . A B R . &
PEC AT SE BT R s LAt AT BE R AT 745 S0

2.2. ERREEERAEEEENNR M (qRT-PCR)

KH DY 288 - (EDTA-K2)Hi st & K5 % 4P 1Ml 3~5 mL, 2000 %%/min &> 5 min, 13,000
#/min B0 10 min, YR BIERAFBCT-80°CUKFEH 2 H o SRHIIN poly(A)iZiiil & ¢cDNA XM . miRNA-
128-3p 51#F%1: (IE M) 5-GGTCAGTGAACCGGTC-3, (Jx[f]) 5°-GT-GCAGGGTCCGAGGT-3’; miRNA-
381-3p 51541 : (1E[]) 5°-~-AGCGAGGTTGCCCTTTGTATAT-3’, ( []) 5’-TGGTGTCGTGGAGTCG-3’;
U6 mRNA 5|#)F7%1: (IE[A]) 5 -CTCGCTTCGGCAGCACA-3’, (J2If]) 5>~-AACGCTTCACGAATTTGCGT-
3’, I miRNA cDNA Z—8 & Rk F S (ERER R, ]85 QPOI3)HH T iE. RMiZM: 95C: 30 s;
95C: 5s; 60°C: 34s. & PCR iAjf): TaKaRaTB Green Premix Ex Taq Il 2X). N F ABI 7500 %% &
2 PCR I IM75 miRNA-128-3p J miRNA-381-3p HIAHX FRIEE . R M A &R 20 pl: SybrGreen qPCR Master
Mix, 2X, 10 ul; ROX, 50X, 0.4 pl; L RUF514, 10 umol/L, 7% 0.5 ul; cDNA KN, FikE 10 5, 4
pl; 0 ddR20, 4.6 pl, BCZ 20 pl. HR4E RealTimePCR JREGHMISE R, @M EEHHEAR, HHEE&
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PR H BOSE R E BEAR, B AR AR R AR TR, H A mRNA Fesgkor 2 57
2.3. EREX SRR FE

K H A\ (Human) H 4f ffid /- -6 (IL-6) ELISA A3l {77 & . A (Human) [ 41 g /- 3 -8 (IL-8/CXCLS)
ELISA il & . A (Human)%: )@ & A BELHLHNH] K F-1 (TIMP-1) ELISA A A7 & (B S 2 J)Aa il
& AN 2&-6. AN 2-8 L& E & A B A U0 K 7-1 (TIMP-1)7KF

2.4. GtEST

KH SPSS 27.0 Giih =KAo T, (EASSA ITFE TR A(x + )RR, ARILEAT t485%, dEIE
BRI E VR LAM(P25, P75)1#% R,  HLEHAT Mann-Whitney U #6856, —/702R4F 8 Ll[n (%)]# =,
TR AR KB Fisher’s R ML R L . KA 3230 E TAERHE(ROC) #2843 B AR BT IfL7E miRNA-128-3p 7K
SR S S BKAE AL B ZE RN B . SR 70 Logistic [81VARERY 047 N i h Ik BE AL B ZE R fE IS I K. L
EHEBUA p <0.05 NEFF G FE L.

3. 458
3.1. BERLER

P B HEFER . M. BMI 850, WfE. WS, SHrEm UL RASGY Fmites:, ZRLE
28 (p > 0.05) (I 1)

Table 1. Comparison of baseline characteristics between Group A and Group B patients

2 1. A {AFN B A B E B EAFITEEER

b M S TR® %R P
FW (D) 73.5 (66, 78) 73.62 +1.80 -0.534 0.593
PE7(%) 0.343 0.558
5 38 (82.6) 20 (76.9)
ks 8 (17.4) 6(23.1)

M;Eg%ii)ﬁ 23.69 +0.45 26.19 (23.88,27.02) -1.495 0.135
S/ H 27 (6, 36) 26.195 (23.89, 27.02) -1.323 0.186
W JOR sk 22 (47.8) 14 (53.8) 0.241 0.624

e UL 97 32 (69.6) 20 (76.9) 0.448 0.503

P *)ﬁ%ﬁé%ﬁ 18 (39.1) 16 (61.5) 3.347 0.067
Sk 097 27 (58.7) 18 (69.2) 0.787 0.375

1= AR IE 24 (52.2) 20 (76.9) 4281 0.039

EfIR, 2] 9 (19.6) 5(19.2) 0.001 0.973

HIFHIZ FEHRZY 18 (39.1) 14 (53.8) 1.457 0.227
iR 2 12 (26.1) 10 (38.5) 1.199 0.274

3.2. LIRS 3ERLA NN E miRNA-128-3p X miRNA-381-3p I HRIAEKFELLE

5 50f MR B B AR AT L, SR ZH ) miRNA-128-3p #ik 7K F-H miRNA-381-3p #ik/K V-1 5%
B, HZERESH R L (p<0.05) (W#E 2. % 3).
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Table 2. Relative expression levels of serum miRNA-128-3p
2 2. IM3%& miRNA-128-3p X RIEE

Gl EFN Y miRNA-128-3p HHX} % IE #(Max-Min) Z 1A P 1H
SeAH 72 0.246 (2.659~0.239) —4.445 <0.001
o HEZH 36 0.471 (1.716~0.815)
Table 3. Relative expression levels of serum miRNA-381-3p
% 3. MM miRNA-381-3p HXIFREE
Gl EFN Y miRNA-381-3p HHX} KA #(Max-Min) Z 1A P 1H
SEIGAH 72 2.061 (62.351~0.244) —-6.511 <0.001
o HEZH 36 10.162 (151.388~1.215)

3.3. miRNA-128-3p 5 miRNA-381-3p FuRME

ROC & Z/R M7E miRNA-128-3p 7KFHIN R 3k A4k PA ZE5E i th 2 R T AR A 0.7635 BURFE &
R SEE BN 04724 0.972; L8 H0N 0.444; 95% CI N 0.675~0.851. IfiliE miRNA-381-3p 7KF-Fiilll F
JEC B IOk A A, P SERE 1) b 28T THIAR A 0.885: SRR JRe e 423 70 H 0.806. 0.944; ZIEHRHCH 0.75; 95%
CI 4 0.824~0.947. 1fl{E miRNA-128-3p /KA 175 miRNA-381-3p /KF- T 5 20 ik A 44, PH 25 1 i
RN HAN 0.867; HUREE M S ED 518 0.792. 0.806; LIBTREECHN 0.598; 95% CI A 0.799~0.934 (L.

4. EH .

Table 4. ROC curve analysis results of miRNA-128-3p and miRNA-381-3p
%% 4. miRNA-128-3p EA X miRNA-381-3p ROC FhZk HHies R

DOI: 10.12677/acm.2025.153632

pagi! TR gk 2B 1RE AUC 95% CI
miRNA-128-3p 0.472 0.972 0.444 0.763 0.675~0.851
miRNA-381-3p 0.806 0.944 0.75 0.885 0.824~0.947
A 0.792 0.806 0.598 0.867 0.799~0.934
1.00
0.75
s name
3 — miRNA-128-3p
% 050
= ~——miRNA-381-3p
a — s
0.25
0.00
1.00 0.75 0.50 0.25 0.00
Specificity
Figure 1. ROC curves of miRNA-128-3p, miRNA-381-3p and combined predictions
& 1. miRNA-128-3p. miRNA-381-3p AR EEAFMAY ROC BZk
426 e PR = 2 33k e
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3.4. M LEAOD BEREKERZ =T Logistic 747

SXoF 5 M S LRI I ZEL ) £ [ PRl 2633847 7T Logistic 237, miRNA-128-3p. miRNA-381-3p. I/ %-
6. F171r -8 TIMP-1 S8R M K 2 (p < 0.05); X A 21 B 25 R B BRI A e N fa ik
K& (p > 0.05) (.7 5).

Table 5. Binary Logistic regression model analysis of LEAOD risk factors
%< 5. LEAOD EBiFREEEZEH =TT Logistic BYAER 54

¥ B S.E. Wals P Exp (B) 95% CI
IL-6 0.116 0.026 19.96 <0.001 1.123 1.067~1.181
IL-8 0.656 0.256 6.545 0.011 1.927 1.166~3.184
TIMP-1 0.095 0.023 17.289 <0.001 1.099 1.051~1.149
miRNA-128-3p -1.457 0.609 5.728 0.017 0.233 0.071~0.768
miRNA-381-3p -0.099 0.055 3.869 0.049 0.906 0.821~1.00

3.5. miRNA-128-3p 1 miRNA-381-3p 5§ LEAOD 2 HIGKFBIFEXF

B 41 miRNA-128-3p 5 BMI IEH 55 . &1 8 A m i MAE B3 2 7, HZERARIEE X(p<0.05),
B 20 miRNA-381-3p 50 JH 58 DA K& 75 B FH PL I MR 29 W0AE e B35 25 57, B2 58 Giih %5 X(p < 0.05);
HALEEZER HER TS5 L (p > 0.05) (LFE 6).

Table 6. Relationship between miRNA-128-3p and miRNA-381-3p levels and clinicopathological features of LEAOD patients

%2 6. miRNA-128-3p & miRNA-381-3p 7kF 5 LEAOD B IEKFIRIFER KR

AW
miRNA-128-3p

AW
miRNA-381-3p

B4
miRNA-128-3p

B4
miRNA-381-3p

0.132 (0.052~0.348)
0.162 (0.036~0.338)

0.115 (0.052~0.344)
0.148 (0.05~0.385)

0.147 (0.074~0.389)
0.095 (0.047~0.176)

0.726 (0.611~1.117)
1.013 (0.685~2.247)

0.702 (0.612~1.086)
0.857 (0.681~1.373)

0.727 (0.517~1.015)
0.730 (0.674~1.255)

0.087 (0.047~0.307)
0.156 (0.047~0.266)

0.916 (0.051~0.172)
0151 (0.045~0.351)
0.350 (0.218~0.800)
0.067 (0.042~0.145)

0.802 (0.715~1.347)
1.146 (0.757~2.610)

0.919 (0.716~2.175)
0.792 (0.715~0.815)

1.547 (0.634~3.345)
0.802 (0.715~1.312)

5

I PRARFALE
el
5
5’8
GRS
<75 %
>75 %
BMI
B
S
WA B
7

0.147 (0.051~0.373)

0.125 (0.052~0.341)

0.121 (0.047~0.221)

1.146 (0.782~3.331)

e "p<0.05 ERA S EE L

3.6. BEMFMMEEFXETHT
SRR, SEER A IE KORE R 7K T B Tk, (HSRIRA A, A AN B A (8 RO R T 2 5+ 0
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Guit 2 X(p > 0.05) (M4 7).

Table 7. Analysis of serum cytokine levels in two groups

= 7.2 AR EMFMEE FKEDH

izt A B4 Z & P 1
HA%-6 120.9 (96.117~140.258) 116.753 (105.852~133.857) -0.616 0.538
HA%-8 64.836 (52.160~90.413) 71.082 (53.507~88.891) -0.182 0.856
TIMP-1 103.133 (74.729~135.441) 82.344 (67.274~122.799) -0.75 0.453

4. g

W/N RNA (miRNA)ZE 2K 54554 RNA (mRNA)K 3 3B IX (3" UTR)H ELAF H i/ HE 4 i
RNA, MIiAFTHEEER mRNA BIERIA[23]. &5 M1k, ENRERA S D% E H 12 miRNA {ERIE
SETE LR MV SMCs) 18 5 FIIE A% (1) 2 B 4% A1 [24] [25]. VSMCs ()57 5 B 58 A2 40 & 178 00 1) 32 95
H[26], XA IR FERE L B kA% 0 3h kR 5527 ]

T A EE M B KA AL & — b ER B KRR 5] S R, FURFAE 2 B K N R R B i 4 1
BNk e A5 BPH FE [ 28] o 3X — 5 BT AR 5 35052 52 0 X 45t IR IR IR o I PR L, 5 R I IR AN TG 77 3
(IR BEAT, 7EM=EAEOL T, nIRER OB MAEEE B . U AMIRIE[29].

Farina % ABFFC R, VSMCs MR AY e & 3 UM E o I A7, miRNA-29b-3p. miRNA-26a-
5p. miRNA-142a-3p. miRNA-128-3p 1 miRNA-381-3p E.A B & X [19]. HI =F miRNA 7£ ML T L
YA (VSMO) A E 7R 1T 280 . AR1fT, miRNA-128-3p Al miRNA-381-3p 7EAH A 78 FH 9%
TR AR . A T B AR Ik R i 2 ik RE A4 P S RE AR 5 R N e R AG, ER W AT I iE
miRNA-128-3p P& miRNA-381-3p EAVE AL B BT R+ B A - 76 I B kA 10 b7 ZE 5 12 00
R, JE A R BN B KR R A B 51 S AR I 0 P s e A P FE (301, 1T I 29 1 S5 RT3
R HME LA U, BRI, SR R AT DA LR B AR A, AT R T T CA B A R &5 R R B . T
SR RERE AL ) B 5 IR A S VSMC IR I AR[31][32]. WFFR R, miRNA-128-3p AJ LU i # ) i 2
KLF4 HET 3 VSMC R 5 AR 1) e 0 b bR B4 Myh1 1 [ DNA H 4K, 3E i VSMC [1IhfE
[33] [34], UEAL, miRNA-128-3p, # Qu FE AUEW], ik R AKRICKHESE H 04 A5 )8 i -9
(MMP-9)JRIE, —EREE FRHG T VSMCs MIBGFEATRS . [FI, miRNA-128-3p i & I R PRGN B
I I =S R R A AR L R R R R AR L B (R K (350 IR R R T
miRNA-128-3p {E28 VSMC ZhaEEH T 7 CBEER . AN, AN E-6 (IL-6). HAEK-8 (IL-8).
R 4R 2 A BEHHIF-1 (TIMP-1). miRNA-128-3p. miRNA-381-3p 3412 T ik h Bk i 4k, P41 S8 93k o A= F
SRR R, (HIHF AR AT IL-6. IL-8. TIMP-1. miRNA-128-3p. miRNA381-3p 7EH 3k i th A 535 4 5
M, R SREARAREE R, HEBKRZ, IL-6. IL-8. TIMP-1. miRNA-128-3p #{iEsz S5 7 &k
A, H TIMP-1 5 IL-6. IL-8 2 HAHK, 1=K T miRNA-128-3p. {HIX—Hf mALLE FAk
AR ERMN, MIEREIETAEL DR, Fit, miRNA-128-3p BLA IL-6. IL-8. TIMP-1 JEFF 2%
SN 55 9 J A 5388 4% PR AF D 3 75 B8 gk — 25 1 S5 SRAIE B

— I FE K I, miRNA-381 il i MAP3K?2 # [ 240 il 717 41 Btdes A M 0 B L (2285, 5 IR AT
HINR bR A AH b, FERZ A0 A miRNA-381 [3RIA B35 B [36]. WFFRM, /D 1) miRNA-381 SCRF4h
o e 958 RE 20 A () G T AR 28 (37 o [RIRE AL R AE 1 9o 2L S A7 45 [38] [39] 0 7E N S ia ()5 49 o, miR-
381 MIRILBE i, HARRESHE ARG XR[40]. = FE K — TG AT 7R, Ik miRNA-381 £
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KA ARG M ZE K, miRNA-381 350 1 AU i R 28 1IRE J1[41]. HAT, miRNA-381 HIHF5
FEE ST ACE MR . B FLUAE S T [42] [43], KA R I 5 T PR A SR R H, AT
IMi%E miRNA-381-3p MUZRIEAKFHEM R sh Bkt P %€, FHEUR T RaFmIgsie. HH, A5 miRNA-
381-3p KV Ity AT ATSUIN S FBt 2 Rk A A P 2 , 36 58 325 DX ST g FA0 40 P, S 3 P - 0000 2 L P S5 o
SR, IR T miRNA-381-3p MKARAELE EIA LG [44]-[46], AR TIGIKR, R = RET
. UbAh, miRNA-381-3p 7EH8 7 IR Hh A7 7E —FRRe ik I G, IiRg 2 23 rp sy R IA T LT ARk, H ATAL
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