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MM RE N - & miRNAs /K5 Z4E T B ah ik
fif A P FEAE I DR 49 39 17 A e 4

A ORESR S KA
(1 FRHRFEFHEER LR T 2660715 2 75 517 H 57 B R i g S FD

(HE] BH HiT A4 R (L)-6,1L-8, 3k i 4 & & (1 EF 41 2440 ) B F-1 (TIMP-1) A & miRNA-128 .
miRNA-381 5 #4FEF Ji 3l [k 8 1k 4] ZE4F (lower extremity atherosclerotic occlusive disease, LEASO) Il A& 4331 A4 AH
K, FE O EEE 2024 1 2025 4 1 T F BT 5L BB ML SMRHEBEIRYT 19 167 B) LEASO B (i >
65 %), M4 Fontaine 48048 A 41CT IO A B A I LIV DD . WodE B S 4R 00RE O] AR % . BMILL SRR i 1)
WA S LA A 2 0T SR A5 L SR FH IR G 528 W B S B CELISAD L5235 B 38 4 il 5% =X = W (RT-qPCR) 5 A
W1 v 1L-6 . 1L-8  TIMP-1 7K V- X miRNA-128 .miRNA-381 AHX} Fik it , R FH A 250 HH 543 M 5 v 43 07 195 4 48
ML T miRNAs K& RAE K F 7K 5 i R 4330 948 561 R logistic lﬁluaéﬂﬁ LEASO Iifi A ik J& /) 5% mi R 2,
R BHBEMWE T IL-6.IL-8 KFBEST A4 (Z=3.074.7.354,P<C0.05), Il i TIMP-1 /K- @ FHMET A
H(Z=—8.031,P<C0.05); BB M T miRNA-128 .miRNA-381 RIAMIXFF£ik® BEMT A H(Z=—2.882,
—3.164,P<C0.05) ; s "B S M &8 R R L LT b 1L-6 . 11-8 7K 5 11 JR 43 8 52 1E M 56 (- =0.154,0.557, P <<
0.05), IfiL & H TIMP-1 & miRNA-128 .miRNA-381 7K 5 il B4 31 & 62 M5 (- = —0.617.,—0.251,—0.253, P <<
0.05), ZHE logistic M IH 43 H7 7% , il 7 h IL-8 # 7K F F+ & (OR =1.069,95% CI =1.025~1.115, P <C0.05) ,
TIMP-1 7K 3 A% (OR =0.961,95 % CI =0.935~0.987, P <C0.05) .miRNA-381 %35 /KF-HAE(OR =11.674,
95%CI=1.678~81.228,P<C0.05) LA Sz B % i} [A] K (OR = 2.669,95 % CI =1.744~4.087,P<C0.05) i LEASO IIfi &
PRGN, & T IL-8. TIMP-1 L & miRNA-381 /K F5 LEASO IIfi JR4- 1 25 W1 40 56, 45 7l Rk Ry
AL LEASO 5 % 7™ 582 B i W e B b i 4y
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Correlation of the levels of inflammatory factors and miRNAs in blood with the clinical stage of lo-

wer extremity atherosclerotic occlusive disease in elderly patients ZHAO Rui. ZHAO Fule. OU Minghui
(Qingdao Medical College of Qingdao University, Qingdao 266071, China)

[ABSTRACT] Objective To investigate the correlation of interleukin (IL)-6, interleukin-8 (I1.-8), tissue inhibitor of me-
talloproteinase-1 (TIMP-1) , miRNA-128 , and miRNA-381 with the clinical stage of lower extremity atherosclerotic occlusive di-
sease (LEASQ) in elderly patients.  Methods A total of 167 patients with LEASO, aged =65 years, who were hospitalized in
Department of Vascular Surgery, Qingdao Municipal Hospital, from January 2024 to January 2025 were enrolled, and according to
the Fontaine stage, they were divided into group A (stage | /Il ) and group B (stage [ll /IV). Baseline data were collected, inclu-
ding sex, age, body mass index, disease duration, smoking history, comorbidities, and medication regimens; ELISA and RT-
qPCR were used to measure the serum levels of IL.-6, IL.-8, and TIMP-1 and the relative expression levels of miRNA-128 and
miRNA-381; a point-biserial correlation analysis was used to investigate the correlation of the serum levels of miRNAs and inflam-
matory factors with clinical stage; the logistic regression analysis was used to investigate the influencing factors for the clinical pro-
gression of LEASO.  Results Compared with group A, group B had significantly higher serum levels of 1L.-6 and I1L.-8 (Z =
3.074,7.354,P<C0.05), a significantly lower serum level of TIMP-1 (Z= —8.031,P<C0.05), and significantly lower relative ex-
pression levels of miRNA-128 and miRNA-381 in serum (Z= —2.,882,—3.164,P<C0.05). The point-biserial correlation analysis
showed that the serum levels of I1.-6 and 11.-8 were positively correlated with clinical stage (+=0.154,0.557, P<C0.05), and the
levels of TIMP-1, miRNA-128, and miRNA-381 in serum were negatively correlated with clinical stage (r=—0.617,—0.251,
—0.253,P<C0.05). The multivariate logistic regression analysis showed that an increase in the serum level of 1L.-8 (OR =1.069,
95%CI=1.025—1.115,P<C0.05), a reduction in TIMP-1 (OR =0.961,95%CI =0.935—0.987, P<(0.05), a reduction in miRNA-
381 (OR=11.674,95%CI=1.678—81.228,P<C0.05) , and prolonged disease duration (OR=2.669,95%CI=1.744—4.087,P <<
0.05) were risk factors for the clinical progression of LEASO.  Conclusion The serum levels of I1L.-8, TIMP-1, and miRNA-381

are correlated with the clinical stage of LEASO and may be used as potential biomarkers for assessing the severity of LEASO.

[ EE] 2025-02-09; [EiTHHEE] 2025-05-18 [KEY WORDS] Arteriosclerosis obliterans; Lower extremity;
[BI5E#&] BXW# . Email: 1366545381 (@ qq.com MicroRNAs; Interleukin-6; Interleukin-8; Tissue inhibitor of metal-
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loproteinase-1

T B3 ok A b 4] ZE5E (lower extremity athero-
sclerotic occlusive disease, LEASO) 2 IIfi J& I % W
LA AR L e B AR A B0k R = B
TR, R WEE KA T 65 & UL EAHE. EAF
K FE LEASO &6 RiZAE L T- H Bk = A 200
RN F B, e A B (CLD & LEASO
AR IR, B2 2L 4 DL B CLI R 5 % 5
K2y 20% .5 LA LML 50% 7, b, CLI [/
R AR, CLT #1122 4F DL A IR R AN 10%0 ~
40%M , (HZH LEASO H 3% 78 % % - 1] B = 0
8 PR AR BRI I A A 7 0 2 BN T AR
MG B,

PEAE IV AE B KB Ak 1) T B8R a2 2 v R A O
YEHT AT 43 W 89 LEASO 3 1M i b 48 58 1 Y
KV AT REAEAE B3 25 57, B 7R SONE B W HL AT By BURE
SEPERY B ETERSE B8 . miRNAs 15 22 Fues I 485 5
W A VIR 2T H O B AT T miRNAs 78
LEASO %% #F J§& 75 18 1 F 9 BF 5% 25 3 4 /0, TR
PR S E U M miRNAs 78 LEASO /A [A] I K 43
Wb WV AT BT 48 8 %0 1 & AL O I R 12
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AR R A3 W LEASO #8303 b & 58 X1 L%
miRNAs /K- 19 22 55, 83 52 0 LEASO i Ji& 1
. LEASO 1 12 W F3E 7 B2 4100 Ui
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1.1 —f s
VEEL 2024 4E 1 H—20254F 1 H TH &7
P B 1l 45 A BHE B iR 97 B LEASO 3 3k 167 f,
PARRHE: OERE G ¥ 2Z T MRILCTA K% 4& ;
OFF G LEASO 2 Wiks ™ s QFE I =65 % #
R O, AT A 2 5 8 R P O I PR 7R 5
. HEBRbRAE . D 220 G I 43 B <40 %0 Y ™
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Fontaine 4> 16 Fi A %40 A 41.C 1 L 11 #5160 4l
MBIV 107 B, W8 BT fA B E R 2R
RhLALER PR B AR  BMIL O IS ) A S | A

CELFE w8 M0 R 8 PR s 5t -0 95 o g I E D S FH 25 5
2 (PUBEZy (AR 2 e /AR 24) o H v g e ) R
EMHIILZ A LEASO & fi2 3T A3 Bt 1A 97 45 AR ) .

1.2 EeRAEEE RS XA L (RT-qPCR) #
M fr &+ miRNA-128 .miRNA-381 & -F

REBFEABES 2 REFZS EAMNA M 3~5 mL
FEAZL R 2R 8 (EDTA-K2) $it 845 4 v,
2 000 r/min &0 5 min, B ERFR L 13 000 1/
min B0 10 min, WHE FE®K )G . i JH TRIzol 2
RNA 42 B 42 BUE RNA, i 3 NanoDrop® ND-
2000 436G EE T 40 A BT B2 L RNA [k B 5 4
Ji i miRNA cDNA 2 —#f A& ikl & (R 54
QPO13) AT S B% s M cDNA, K2 2 . 95 °C i
AP 30 s39R)F 95 °C 5 5,60 °C 34 s, AT 40 4
¥, fiH ABI 7500 AI%¢) ¢ 8 PCR {{F1 TaKa-
Ra TB Green Premix Ex Taq Il (2X)i{5#] #E47 E
it PCR., i H 9 5190 )5 1 43 51 2 miRNA-128
Em5IY 5 -GGTCAGTGAACCGGTC-3", & [ 7]
Y 5'-GTGCAGGGTCCGAGGT-3";miRNA-381 iF
o ¥ 5'-AGCGAGGTTGCCCTTTGTATAT-3',
R 51#% 5 -TGGTGTCGTGGAGTCG-3"; N % U
snRNA T[54 5'-CTCGCTTCGGCAGCACA-3',
KI5 5'-AACGCTTCACGAATTTGCGT-3',
RT-qPCR & & 3t 20 pl., H # SybrGreen qPCR
Master Mix (F B 2 £%) 10 pL, ROX (7% & 50 1)
0.4 pL, EF¥#5I4 (10 pmol/L) 4% 0.5 pl,cDNA
RV (R B 10 %) 4 pL,ddH, O 4.6 pL, )R
#it RT-qPCR JRIA A 25 5, DL U6 fE R NS A,
K 2 AT R B W P miRNA-128 DL K&
miRNA-381 [AEX] ik,

1.3 B5IE 98 B 5 3 (ELISA) # il fo 3% ¥ 116,
IL-8, TIMP-1 &

KN 1L-6 ELISA Kl it 7 & (18 5 MM-
1558H2) . A 1L-8/CXCL8 ELISA # il i 7] £ (1%
5 MM-0049H2), A TIMP-1 ELISA # i 7] £

B35 MM-62998H2) K I £ 24 1ML ¥ b 11.-6 . 11.-8 LA
S TIMP-1 7K A I o A5 7™ A% 35 RE 0 W] A5 454
1.4 %itsasE

K SPSS 27.0 BAEX B AT g oA, B
AitEER AR N ER S, L M P,
PR, 4 8] LBk F Mann-Whitney U £ 5 5
FHECFRE LB () R, 6 4 1) 9 BL R R O K
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B 5 R O ME A0 A7 R 5, A S A3 ks T RS I
LEASO Il R#E i N 2 R H £ A % logistic [0 14
SrHF. VA P<<0.05 NERAHSGITHE L,

2 &% R

2.1 HmABFHARXTHILEK

B 2H (B R ] s B E KT A (2=
—8.568,—2.028, P<C0.05),B 4 &8 & & IF & &
() H ) B 2 T A (X =62.388, P <C0.05) . i
SBE AR B BMIL 25 05 58 K& JF W5 R | =

JE 15 el
W1,
22 HAEFhE P KERTAKRE LK

A 2HHBF M 1L-6.1L-8, TIMP-1 7K ¥4 20.80
(14.88,24.03) ng/L., 49. 30 (38.75,59.20) ng/L,
126.95(112.90,137.35) pug/L. B 419 50 %1~ 25.10
(22.10, 27.40) ng/L, 71.50 (64.10, 82.40) ng/L.
84.30(77.60,93.10) ug/ L, B ZH IfiL 3 H 11-6 . 1L-8 7K F
BEET AH(Z=3.074.7.354,P<C0.05) , TIMP-1
KV EMT A4 (Z=—8.031,P<C0.05),

£.0 0 He B LE 3 22 S T W (P >>0.05)

x1 RABRENELAMLER

L A H(n=60) B4 (n=107) Z/X2 P
WL M (PasPrs) ] 73.0(66.0,78.0) 72.0(66.5,78.0) —0.169 0.866
PRI/ %) ] 0.056 0.813
5 41(68.3) 75(70.1)
u 19(31.7) 32(29.9)
BMI[ kg/m? .M (P35 ,P75)] 24.25(22.71,25.70) 24.22(21.56,26.66) —0.123 0.902
SR AT (4, M (P o5, Prs) ] 4.0(2.0,5.0) 6.0(6.0,8.0) —8.568 <0.001
W0 B (4 M (P a5, Prs) ] 0.0€0.0,40.0) 30.0(0.0,40.0) —2.028 0.043
B IR/ %) ]
7R 1ML 46(76.7) 61(57.0) 62.388 <20.001
B R g5 22(36.7) 47(43.9) 0.835 0.362
RNy 33(55.0) 63(58.9) 0.237 0.628
125 R 1L S 34(56.7) 60(56.1) 0.077 0.781
SIEDESR OIS N
gy 11(18.3) 31(29.0) 3.219 0.073
R s 245 30(50.0) 43(40.2) 1.583 0.208
BN 245 19(31.7) 33(30.8) 0.012 0.912

23 HmAEFH miE P miRNA-128 . miRNA-381
At &K F AR

A HEE M miRNA-128 .miRNA-381 )
AHREF IR 40 B 2.13(1.41,2.18),1.08(0.92,
1.37) 1 B3R 1.77(1.47,2.16) ,0.96 (0.78,
1.28),B B E M H miRNA-128 .miRNA-381
X RIA R W EMT A H(Z=—2.882, —3.164,
P<0.05),
24 WmAEHEAE P miRNAs A X EBH FRKTFS
W6 R o 27 69 A8 & M 5 AT

RLTANAE O 3 B 45 SR WK i v e TL-6,10-8
K5I R 43 3 5 1 A OG (- = 0.154.,0.557, P <<
0.05) , IfiL 7 o TIMP-1 7K F 5 Il JR 43 91 & 7 4 56
(r=-—0.617,P<C0.05) ; L {& ' miRNA-128 .miR-
NA-381 7K-F- 5 il JK 53 91 & A0 56 (r = —0.251,
—0.253,P<C0.05),
2.5 #vm LEASO &% 16 kit Ko % B & logistic
IZRER s

L LEASO 4331 0 AR 2, UL Bk e b v o 2

S B8 AR AR B[] L W sk R A I v L TS R
ME A 2 B8 K i 3 1L-6, 1L-8, TIMP-1, miR-
NA-128 .miRNA-381 /K- ER A&  PWAZH
% logistic BIEZ BT, 45 58 BRI H 1L-8 /K- T
I o TIMP-1 fl miRNA-381 7K [ AR DL K
SR I [ 34 LEASO It R #E R fa b & . 7
W32,

3 W 8

LEASO J2 Ifil 3 4Rl & UL g -t 2 35 22 1 3
FRBOEJE I, LEASO 1 & 9 16 K E 2 B4 T+ &
¥, 28 LEASO B8 FE 5 B A I W i i
PRAER . PH b, I PR I 36 1) 75 2 e 4% 7L 300 o0 0 A 3
fli LEASO #FJB A s F B,

G Fontaine 4331, 1 . [ ] LEASO B &1
e R 2 30k TG B S0 0 bR s ) b e A7, T L IV 0 2R
14 166 PR 22 30 Ry B A 7 0 8RS TR R 8K B A i
viig BRI M B IR RS . O LIV R
R I PR 28 TR B DL 5 SR RN AL L A o g8 L LA R
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%2 HIm LEASO B2EIGKi#E RN S E X logistic B35 17

A B SE(B)Wald X* OR 95%CI P

M3 11L-6 0.042 0.045  0.897 1.043 0.956~ 1.138 0.344
1M 1L-8 0.067 0.021  9.853 1.069 1.025~ 1.115 0.002
Mii% TIM- —0.040 0.014  8.357 0.961 0.935~ 0.987 0.004
P-1

Ifil 7§ miR-
NA-128
M miR-  2.457 0.990  6.164 11.674 1.678~81.228 0.013
NA-381

FRO I [a] 0.982 0.217 20.414
M A 0.028 0.015  3.398
EIFEIE  0.317 0.261  1.479

—1.209 0.810  2.229 0.299 0.061~ 1.460 0.135

2.669 1.744~ 4.087 <C0.001
1.028 0.998~ 1.059 0.065
1.373 0.824~ 2.290 0.224

B P NS o NN | 1 a1 22 -
Sk WA A 3 AT LR A R A I SRR TR L IR Y R
i A DL S miRNAs 7K1 25 57 DU S I
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PRI i 1) 521

AR EE R BRI IVE LEASO B35 1 H
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TIMP-1 75 4 F5 1 45 BE 45 A4 52 2 v 475 76 25 4
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St RS FE M . miRNA-381 T 5 0 5 6 6] 70 5 T
200 R Ak BE— 2D R OR L TE RE AL SUE B
PR A AR S A A L B e LR
20 X AT 25 ) 1 SRR O T R PR AR

16 B 0K oF RE B Ak, miRNA-381 38 3 % 5 {2
S A B 7 A0 40 i B K R BT R AR . B,
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