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I R, F W, & M, HES, RkIZ, TREN
(=ZWHOERE / ERAE R = ANRERMHZ AR, =1 572000 )

# E. BR RiTamsa S d (acute ischemic stroke, AIS) ## ik #% #4548 ( micro RNA, miR ) -433-
5p &L 5 R A ¥ B AER (homocysteine , Hey ) & K4 /%% & 8 9 (matrix metalloproteinase-9, MMP-9 ) #5748 % 14,
A AIS 55 ARG, J7iE BRI 2019 1 A ~ 2021 3 A =P EIRKIEH 106 4] AIS, RA£EE 5 T A
RIZEF P2 % (NIHSS) #4594 A2 (n=30, NIHSS o< 54 ) . PEA (n=48, 54 < NIHSS ##4< 204" ) .
¥ 20 (n=28, national institute of health stroke scale, NTHSS #F 4> 20 %~ ) . % &4 60 5] 4& B kA iE 5 FAF A T 40,
SRR 9B 5 2 PCR At &-20 77 miR-433-5p F A K-F, A ROC w5 & 4 #7 /& miR-433-5p , Hey & MMP-9 7k
33 AIS W7 694015, Pearson 483 247 AIS & foi% miR-433-5p & iAKF 5 Hey A MMP-9 #9548 %1%, £ER  AIS 20
A2 7% miR-433-5p (2.96+0.94 ), Hey( 19.14 +5.30 w mol/L ) & MMP-9( 151.36 +29.75 . g/L ) 7K-F &% T %+ #2248 0.81 £ 0.17,
565+ 1.13pumol/L, 77.93+11.28pg/L) , ZF ¥ A%+ FE L (1=16.718,14.216,10.152, ¥ P < 0.001 ) . &) 28 o 7
miR-433-5p (4.36+1.20 ), Hey (29.12+6.48 . mol/L ) & MMP-9 ( 227.15 +48.20 w g/L ) K-F34 & F F F 20 (2.80+0.91,
1820 +4.86 wmol/L, 140.83+25.64pg/L) Ao#2 F 20 (1.83+£0.57, 11.35+3.24pmol/L, 8527+11.93ug/L) , £F3)
A it 3 E L (1=9.847 ~ 14.636, ¥ P < 0.001 ), ROC w1 £ 277, miR-433-5p -l AIS 9 ¥ & F @A ( AUC )= X ( 0.851,
95%CI: 0.792 ~ 0.908 ) , HEABE Fadd T B 55 4 89.4%, 82.0%, ABE SR, AIS B fuiF miR-433-5p K ik K-F
5 Hey % MMP-9 3 2 E48X (1=0.842, 0.714, P < 0.01) . £5i & miR-433-5p £AK-F £ AIS &4 P 215,
H5 Hey & MMP-9 /K-FA8%, A ZAEHN ALS ¥ 69 A RARED
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Expression of Serum miR-433-5p and Its Correlation with Hcy and MMP-9 in
Patients with Acute Ischemic Stroke
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Abstract: Objective To investigate the correlation between serum miR-433-5p expression and homocysteine (Hey) and matrix
metalloproteinase-9 (MMP-9) in patients with acute ischemic stroke (AIS), so as to provide basis for the diagnosis and treatment
of AIS. Methods 106 cases of AIS admitted to Sanya Central Hospital from January 2019 to March 2021 were selected. The
national institutes of health stroke scale (NIHSS) score were used to divide the patients into mild group (#=30, NIHSS score< 5),
moderate group (n=48, 5 < NIHSS score < 20), and severe group (n=28, NIHSS score >20). Another 60 healthy subjects were
selected as control group. Real-time fluorescent quantitative PCR was used to detect the expression of serum miR-433-5p in each
group. The diagnostic value of serum levels of miR-433-5p, Hcy and MMP-9 in AIS patients were analyzed by ROC curve.
Pearson correlation analysis of serum levels of miR-433-5p and their correlation with Hcy and MMP-9 in AIS patients. Results
The levels of serum miR-433-5p (2.96+0.94) , Hey (19.14 + 5.30 wmol/L ) and MMP-9 ( 151.36 £29.75uwg/L) in AIS
group were higher than those in control group ( 0.81+0.17, 5.65 = 1.13 wmol/L, 77.93 + 11.28 w. g/L ) , the differences were
statistically significant ( 7=16.718, 14.216, 10.152, all P < 0.001 ) . The levels of serum miR-433-5p (4.36 +1.20) , Hcy
(29.12+£6.48 pmol/L ) and MMP-9 (227.15+48.20w g/L ) in severe group were higher than those in moderate group
(2.80+0.91, 18.20+4.86 umol/L, 140.83 +25.64 1 g/L ) and mild group (1.83 +0.57, 11.35+3.24 umol/L,
8527+ 11.93 wg/L ) , the differences were statistically significant ( =9.847 ~ 14.636, all P < 0.001 ) . ROC curve showed
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that the area under the curve (AUC) of miR-433-5p in the diagnosis of AIS was the largest (0.851, 95% CI: 0.792 ~ 0.908), with

a sensitivity of 89.4% and specificity of 82.0%, respectively. Relevant analysis showed that levels of serum miR-433-5p were
positively correlated with Hcy and MMP-9 in patients with AIS (7=0.842, 0.714, P < 0.01 ) .Conclusion Serum miR-433-

Sp expression level was significantly increased in AIS patients, and were correlated with Hcy and MMP-9 levels, which is

expected to be a useful marker for AIS diagnosis.
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SEsR A A H (acute ischemic stroke, AIS )

SR T A NI A A R AR A 3 ST S i o
g M MUNME B2 (microRNA, miRNA ) J&
—RIEGIL/NVTF RNA, 525 AIS 4 &R P,
oM, miR-433-5p (54 Kk AIS kLK
EFLIMIG, A EIER AIS LW ETER P [H
AR (homocysteine, Hey ) K 3 i 45 J& 25
fiff -9 (' matrix metalloproteinase-9, MMP-9 ) [ JZ
Sk REEIL BRI G R, 25 ATS RI41Z1 0
FIJAE R TR, & AIS RA 1 EEAER H T ,
A HIFFE 3 1 46 I 1M 7 miR-433-5p 78 AIS 33k 1%
W, i HS Hey & MMP-9 (945, 81 miR-
433-5p %t AIS W2, A B T8 AIS BYi2YT
1 RS RE®

1.1 R % L2194 1 H ~ 2021 4E3 A
1E = P EBE ORI 106 1) AIS , Horh B 72
B, k34 ), AR5 37 ~ 86 (58.12+£9.64) %,
PABRE: OFFG (i E 2B v A rhi2 a1
(2018 4F) ) “ iZWiksiE; @43k /5 CT 5 MRI
Rt s G PR kL. HERRBRIE oM B H A i
ML B o MR 98 [ [ 57 T A= R 95 e A o p i 36

( national institutes of health stroke scale, NIHSS ) -
SRV EE A 2 D) RE B R R, HOh R AT
BEBRIR 30 1) (42JE4H, NIHSS WF4r< 54y) ,
JEM TR s 48 ) (PB4, 5 43 < NIHSS i
Ir<204y) , EEMLSIREEA 28 4] (EEL,
NIHSS 58> 20 43 ) o J3 BBl R K IE# & 60
BHE R X IRZE, Horp B 42 ), 2ok 18 1], AR #:
40 ~ 85 (5937+9.10) %, M|, A5 %
B 2ZE R G E L (P> 0.05) .

12 M ELXA  ABI 7500 B 2% % & i PCR X
(ABIZA Al ) 5 PCRK A &, 306 5% 5% il 57 & A
TRIzol {7 & (Qiagen A H] ) ; AUS800 4 H 3h4:
B (5% ) |, HCY ItH & ( g F
BARAF) , MMP-9 5l & ( RINFEE; AR

HAHBRAF) .

13 Fik

1.3.1 miR-433-5p: RAEMFIFEXTLERIKIN 3 ml,
AT BRI FH SS9 R o 3R A S o A T
miR-433-5p., [ ii#E514: 5°-ATACTGGCATCATGA
CTGTAC-3’, TFiif5|¥: 5-GC ATCGATGTAACT
GTGAGT-3’. PCR B WK R K20 wl: 1 pl5l
W1 RAREF Mix, 10 w1 TaqMan i@ 1R S YK, 1.33
wl S H AN DNA, 7.67 w1 TCA%RREEAIK ;
PHIZAE: 95°CAEE 30 s, 60°CIE K 30s, 72°CHE
1 60s, 45 MEF,

1.3.2  Hey & MMP-9 Kl = 55 RAERF G X 4 5 ik
M2 ml, {01785 AU5800 4> [ 341k /iR
W Hey 7KF5 SR B S e W B2 e MMP-9 7KK
14 it o4 SPSS20.0 G4t tr, it
TR R + AR (Xxs) o, Z410E
KR 225081, PP LR H SNK-g K56 4111
FLBCRH ¢ K5, il 28 TAREFRIE 2 (ROC )
43 B I 7% miR-433-5p, Hey K MMP-9 /K F % AIS
AW E . AR 8% ] Pearson AHG40 4. P
< 0.05 HZERAGIFE L,

2 H#R

2.1  AIS ZiAwxt #8240 fn 7% miR-433-5p, Hey % MMP-9
KFrd HXFRRA A, AIS 4 10 miR-433-p
(2.96+0.94 vs 0.81+0.17) , Hey (19.14 530 wmol/L
vs 5.65 = 1.13 wmol/L )& MMP-9 7K 151.36 +29.75 g/
L vs 7793+ 1128 wmol/L) Fhi&, 225 ¥A Gt
X (£=16.718,14.216, 10.152, 4 P < 0.001) .

22 RREAPZ ) A ER AR % A miR-433-5p, Hey
B MMP-9 K -Frbdx  WEE 1, HhE4 Mg
Mo, = 4H IV miR-433-5p, Hey &2 MMP-9 7K
ST E (1=9.847~14.636, 4 P<0.05) , H
ZH 1135 miR-433-5p, Hey K& MMP-9 /K2 T
JEA (1=11.713, 8.425,7.732, ¥ P=0.000) , %%
B gt

*1 A REHZNEEER B M7 miR-433-5p, Hey & MMP-9 /KELLE (x+5)
5 H BHER (n=30) HIEY] (n=48) HEA (n=28) Fi P
miR-433-5p 1.83+0.57 2.80£091 436+1.20 12918 < 0.001
Hey ( pmol/L) 1135+3.24 1820 +4.86 29.12+6.48 9.650 < 0.001
MMP-9 ( pg/l) 85.27+11.93 140.83 +25.64 227.15 +48.20 7.934 < 0.001
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2.3 i miR-433-5p, Hey & MMP-9 7K -F 3¢ AIS
LA WLEE 2 A 1. miR-433-5p 2 AIS
) AUC 4 0.851 (95%CI: 0.792 ~ 0.908) , =T
Hey( 0.756,95%CL: 0.695 ~ 0.814 )5z MMP-9( 0.698,

95%CI: 0.637 ~ 0.756) , ZRAFIT¥EX (7=
6.472, 8.151, ¥JP < 0.05) , R FIE: 5 5 4y
K 89.4% F 82.0%.

x2 1% miR-433-5p, Hey B MMP-9 KEXT AIS HIiSHHME
iH bl AHE AUC (95%CI) BURE (%) RRE (%) PTG (%) BRI (%)
miR-433-5p 1.96 0.851 (0.792 ~ 0.908) 89.4 82.0 853 86.2
Hey( . mol/L) 14.63 0.756 (0.695 ~ 0.814) 752 728 75.0 736
MMP-9( . g/L) 118.35 0.698 (0.637 ~ 0.756) 70.6 615 712 68.2
(r=0.842, 0.714, ¥JP < 0.01) .
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ZHT AIS 1 ROC fh%k
2.4 miR-433-5p 5 Hey, MMP-9 #948& 04 I
[ 2. Pearson fHC /AT 7, AIS fE 1LV miR-
433-5p 3 35 7K F 5 Hey Ko MMP-9 2 & 1F #H ¢
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3 itig

LEE AR (AIS ) i UL i 2s
A, HEFCR AT R, R EkEE 0,
W . AT AR R X2 SRR 2ok
B\, HAET, LT AIS MR B2 H A BRIk
M, A EEcE AIS B2 E bR &Y. [RIBLE b
@R (Hey) fE R AEN PSSR, 23k
FERE AL & A R GRS PR 7, X JA) A g 2 v 0 ELAG 3
s Y RSB EAR -9 (MMP-9) JE—Ff
TSR EAN, WA NIRRT, (EEE
AR, 25 sh kol RERE Ak A AE & A4
miRNA J&—ZE YIRS S RNA 401, nI7ERE &%
SRR I, S 5MAERE | RAEMEILNF,
TE AIS %A 3 78 vh 53 98 8 B £ (0 ¥, ZHAO %5 1
WFFEFE i, miRNA 55 32355 3l ks BE ff AL BE B
AT S A O, S 5k

MMP-9 (1 g/L)
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B 2 miR-433-5p 5 Hey, MMP-9 BJ4B 3%

AR, SXFIRA AL, AIS 4 miR-
433-5p, Hey & MMP-9 7K °F Jt 5, H B 41 0fi i
miR-433-5p, Hey K MMP-9 /K F- 44 =5 T v i 20 il
KRR, BT miR-433-5p, Hey M2 MMP-9 7K
F-Fh S ATS BRI A 28 ) RE B 0 7 R A
K%, WEES Y AIS WRAERRE ., DAEMPIEAN,
Hey 7KF-T b 2 A ik g A v S o 1 K A Bk e 11y

e B8 R, X W i 2 v R R I T o R R L
W5 A AR H B M. ZHENG % " iF 58 & 8, il
i MMP-9 /KF7E AIS SR E BT, HS5EBHE
(995 175 7 E AR AT G, MMP-9 R EA ik 25 v g 3%
P I F A DL LA — . S5 A FIE R,
miRNA 38 1 8 [a] /£ F T 22 Pl 8 11 76 I A v 1) B %2
JORE SN A IR T B SR A I R I B A R A T
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HEARTER, AR AR R 16T R UG

PRAbErY sEm . ARBESE ROC IhZR /0T s, i

I miR-433-p 12 Wi AIS ) AUC /= T Hey 2 MMP-

9, AL FEHEC 1.96 BF, 2W7 AIS BRI

RS R R . Ik al UL, 5 Hey &2 MMP-9 A LL,

miR-433-5p 12 W1 AIS YRR FIRE S 4y, X

AIS LW BAT B Bl R E, AR ALS

LW Fhrkd. CAO % "R, AIS &

HAFTE miRNA 2257 3R5K, HX AIS 2 W AT R4y

MRS, ARABIE R AIS BIIA bR &Y. A

WF 5840 SE 43 M Bon, AIS 3% miR-433-5p KV 5

Hey M MMP-9 Y2 IEAISCE, #2278 miR-433-5p Al g

5 Hey N MMP-9 L [alfig #E sl IRk REREALIE i, 7

AIS (KA R R R R B AL, FAr T4

miR-433-5p B Rk AT AE S AIS KRAA K. A

WFFEIA R, miRNA 785 PR 8 F 530 1 5% 5 i

PP RIFEEEER], 257 AISWRERRE, H

YEN ATS 2 AU U E AR S W BAT B R 7

J1, BEMIGIR b ATS 1297 AR KA H5 By 1
Zg LTk, I miR-433-5p %3k K S 1E AIS

BE RIS, H S Hey 2 MMP-9 /K- 52 TG,

miR-433-5p A EE K AIS 2WiHIA FibrEd . B4
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