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[ Abstract] Objective To analyze the relationship between the expression of serum annexin A2, microRNA-9-5p

(miR-9-5p) in patients with acute cerebral infarction (ACI) of intracranial atherosclerotic type and the burden of intracranial

atherosclerotic plaque and the severity of the disease. Methods  One hundred and seventy patients with intracranial ath-
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erosclerotic ACI admitted to the Department of Neurology, Bazhong Central Hospital, Sichuan Province from January 2019 to
October 2022 were selected as the study group, and 173 healthy volunteers were selected as the healthy control group. The
laboratory indexes were detected, and the expression of Annexin A2 and miR-9-5p in serum were detected by ELISA and flu-
orescent quantitative PCR, respectively. The intracranial atherosclerotic plaque load of patients with intracranial atherosclerotic
ACI was measured. According to the NIHSS score, ACI patients were divided into 39 mild ACI subgroups, 56 moderate ACI
subgroups, and 75 severe ACI subgroups. To analyze the expression of Annexin A2 and miR-9-5p in serum of patients with
intracranial atherosclerotic ACI and their correlation with intracranial atherosclerotic plaque load and NIHSS score, the influen-
cing factors of the occurrence of intracranial atherosclerotic ACI, and the predictive value of the expression of Annexin A2 and
miR-9-5p in serum on the occurrence of severe intracranial atherosclerotic ACI. Results Compared with the healthy control
group, the levels of serum triacylgly cerol (TG), total cholesterol (TC), hypersensitive C-reactive protein (hs-CRP), and annex-
in A2 in the study group were significantly increased (¢/P =11.636/<0.001, 12.198/<0.001, 45.099/<0.001, 58.651/<0.
001), and the expression of miR-9-5p was significantly decreased (¢/P =34.044/<0.001); The serum Annexin A2 level, in-
tracranial atherosclerotic plaque load and NIHSS score in mild ACI subgroup, moderate ACI subgroup and severe ACI sub-
group increased in turn (F/P =81.628/<0.001, 16.766/<0.001, 14.000/ <0.001), and the expression of miR-9-5p decreased in
turn (F/P=17.951/<0.001); The expression of serum Annexin A2 was negatively correlated with the expression of miR-9-5p
in patients with intracranial atherosclerotic ACI (/P = —0.859/<0.001), the level of serum Annexin A2 was positively corre-
lated with the intracranial atherosclerotic plaque load and NIHSS score (/P =0.814/<0.001, 0.649/<0.001), and the expres-
sion of serum miR-9-5p was negatively correlated with the intracranial atherosclerotic plaque load and NIHSS score (r/P = —
0.737/<0.001, —0.564/ <0.001); High level of Annexin A2 in serum, and high load of intracranial atherosclerotic plaque are risk
factors for ACI [ OR©95% CI)=1.716 (1201 -2452), 1.924 (1384 -2.674)], high expression of miR-9-5p is protective factor
of ACI [ OR(95% CI)=0.835 (0.715 —0.975)]; The area under the curve (AUC) of serum Annexin A2, miR-9-5p and their com-
bination in predicting the occurrence of severe intracranial atherosclerotic ACI were 0.833, 0.791 and 0.925, respectively, and
their combined prediction was better than the single prediction (Z/P =2.530/0.011, 3.364/0.001). Conclusion The increase of
serum Annexin A2 level and the decrease of miR-9-5p expression in patients with intracranial atherosclerotic ACI are related to
the load of intracranial atherosclerotic plaque and the severity of the disease. The combination of the two has a high predictive
value for severe ACI.

[ Key words] Intracranial large atherosclerosis;Cerebral infarction,acute; Annexin A2; MicroRNA-9-5p; Intracranial

atherosclerotic plaque load; Severity of disease
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ZMEFESE (acute cerebral infarction, ACI) f&—Ff
TR AR s A TR | EL AT e A BBk AR A A
O RIAR AL R N R g bk ks A% A Ak R
HERSE A H IR A, /5 Sl Jikoki A A A e
1 4T B 11 AR S O PR 2 — 0 5 P 3 ik o R B
PO 220 ACT TR T AL, K7 ACT i
HAEA N Bh ko B RE AL, B A KBS
WOBIFTE S ACT Ft PN Sl ook e e R B 1my g 1 ™ B e
BB MLTE bR &Y, XF ACT B i 20 1S A 21
RIE., BB A2 (Annexin A2) 2 —FhBEIE 45 &
A AT SR AT WA A AR VR T 155 T A A M A
Rl A 1 g Jikoks A B AL BEHUE 1, B 5 S8l kB AR
EMEA T B/ RNA (microRNA, miRNA ) 2 5 %
PERCIE A B A A5 495 g | AR 0 L ACT 45 it
B, miR9-5p MR —Fh miRNA 437 AENSRE ki B i,
FHRE A I EA ) 2 S vy, 7 i il 78 3 ok S M AR A
kA R R A E T 0T B2 5 s i
Bomr e S R I, B4 A7 I 7E Annexin A2,

miR-9-5p Kk 5 it N K gh ik ks BE R fL Y ACT F8 2 it
B IK R REBERR B far o 1% T R R OC R, B R
RIZIF IS IR P BEIKE  EanT
1 BERE5RHE
1.1 ImR%R 2EH 2019 4F 1 H—2022 4F 10 A M
A8 B s B B i 28 PR RHISCTA 141 PR R Bl ik s A
WAL 7Y ACT S5 170 BIVE 58 41, [ 1A 358 A4 G 1t
ARIEA 173 GIVE T IRl WFoEdl s 90 B, %
80 9], 4% (60. 84 £9.68) % ; &I M LK 20 4, IR
I 52 Wil s MG AL 52 10 Bl s & BT[] (36. 82 +
9.04)h, {HEEXIIEL T 97 ], 22 76 7], 4% (60.03 +
8.99) %, 2 d Vo AF WA KT 48 B ( BMI) | IR
s WA s ARG R AR IR R EE (LDL-C) | = % B i
FEHAFE R (HDL-C) WK ZE R BG4 L (P >
0.05) ;WA =BEH M (TG) | BHEEE(TC) & C
N FE 1 (hs-CRP) 7K P87 W] i i it B X B2 (P <
0.05), W% 1, AWFIE 2B B fC B2 61 2 # R AL
(BYLS2018-11-3) , Z A H S K @ ¥ A M S & %
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Tab.1  Comparison of clinical data between the health control
group and the research group

) fRERRE X R4 W

i 2

o (n=173)  (n=170) X/t P
MBI (/40 97/176 90/80 0.338 0.561

60.03 £8.99 60.84 +9.68 0.803 0.422
24.95+5.76 25.13+5.69 0.291 0.771

AR (v £5,%)
BMI(x +s,kg/m?)

IS H(% ) ] 57(32.95)  64(37.65) 0.829 0.362
WS [ (% ) ] 61(35.26)  50(29.41) 1.340 0.247
TG(x +s,mmol/L) 1.45+0.21 1.89+0.45 11.636 <0.001
TC(x %5, mmol/L) 4.42+1.07 5.91+1.19 12.198 <0.001
LDL-C(x +s,mmol/L)  3.36+0.66 3.38+0.62 0.289 0.773
HDL-C(x +s,mmol/L) 1.61+0.47 1.64£0.46 0.597 0.551
hs-CRP(x £s,mmol/L) 1.79 £1.13  7.49+1.21 45.099 <0.001

1.2 JRBEREIRE (1) HASRE: OB FHFE
ACH M2 Wi br 1, HL 35 J8 1 Fii 3 K 3l ik ok A i 4k
R QKA s O Be )R & A @I R
R AUk SEA B AL & & 9% 2= A BERT [E /N T 72 b,
(2) HEBRFRAE - O H i P BT B /N sl bk P € o0 R
FIELENGHEAE ; @6 IF A B G BE B I S g
QA 8N kel i 8 TR s s @R G C TR R YT
G P4 20 kI8 25 LA A 5 @RS 0 5

1.3 WIFEFR 507k BE T ARER BIE R AR
fa R T AR I SR A 25 RN IOk I 8 mil, 5.0 B B
W, —70CI7E,

1.3.1 [L# Annexin A2 .miR-9-5p FEIRKM . BUKTF
R LT REAS , i R I, S ) TRl K s 73 W I 32k Az 00, ¥
Annexin A2 7K 350 & B R EE R s AE DR A
BT (5 SYH-36071) , DL RNA #2BURF) & (1
AL R A YR A BR 2 AL 5 TOA307 ) 3k i
T RNA, U5l ¢DNA R 2962 i PCR ¥
( qRT-PCR) K& IfiL 3 miR-9-5p AHX} 33k (PCR 7
& A ERECR AR A BR S A it 19635M)
qRT-PCR [ 55144 95°C ,3 min;91°C 30 s.60°C 35
$.73°C 29 s, 3 37 NMEFR, miR9-5p N2 U6 I
FREBHEARARA K, 51T 0 %E 2, RH
2 7 A AT I T miR-9-5p K-,

1.3.2 fBpN s ks FEBES A far il 2 < 8 ABESE 24 h
P, SR RE SRR (for 22 QR ], B35 Achieva
3.0T) 43HT ACT FEE f5i PN 2l ok o8 A T Ak S0E B 457 1 4
PR A3, 38 3 451 4 B K 3 ik 3D-TOF J¥ 41 3K 45
A SERE MG SR 05 AT 8 o DR A 1 1 T i 4
BRAE AL, SR 5K 3 AT 1 145 58 JE 5 A5 RN e 25 3R Aot

SARTURE L V2 AR B BE A R AT s 23 B R 2
8, TE R R S PR AR LA i B T AR ek
MBI AR N S Bk sl A BB GG = (i
SRR — SR I A AR T T AR ) /i A TR A

®2 miR9-Sp 5IYITHI
Tab.2 miR-9-5p primer sequence

B L5 ¥ IRiElk7

miR-9-5p  5'-CGAGCTCAGCGAT- 5'-TACCGCGACTGATATG-
TCTCACTTAC-3’ GACGACG-3'

U6 5'-CTCGCTTCGGCAGCA-  5'-AACGCTTCACGAATTT-
CATGG-3' GCGT-3'

1.3.3 i s AR B PEAh S a2 . i N R Bl kR A A
b ACT H% ABE)G 24 h R P 35 [ 7 AT
Be A% Hh it 3% (NTHSS ) E43 % 8 38 T 75 17 7™ 2 R B 1
i, SR 42 43 SMHERROR  FROR B 4 D) R B Bk
(TG ™ ) MRS NIHSS PE4r 2040 MR ACT
E4H 39 il (NIHSS <5 43) (HPEE ACI B4 56 1] (5 ~
15 43) FIEE ACI V4 75 ] ( NIHSS > 15 43) 12,

1.4 SeitaFor: R SPSS 25. 0 B4 4y #r 5 dis .
TR IEBI AR R x 25 31,2 408 s
ST REAR ¢ K256, Z2 41 1] LR FH SR R 2y 229307, 1F
— L EL AR SNK-g A6 56 5 THECFE R DU B Bl %
(% ) fliid , 4B FL AT X K58 R Pearson 70T i
PN R B ik ok RE A A B0 ACT B 35 L& Annexin A2
miR-9-5pF ik K =35 5 /i PN 2 ik ok HE BEHR 47 Aif | NTHSS
A B M s Logistic [R50 Hr Fii PN K B0 ik oks A Ak
AL ACT AR R R 5 52108 TAERAAE T2 (ROC)
SAMTINTE Annexin A2 miR-9-5p &1k X} & B fii )y K gl
KK FEREAL Y ACT KA BIME, P <0.05 2R

Ayt E L,

2 & R

2.1 ¥ Annexin A2 .miR-9-5p FikeE  HEEEX
MBH L, WP 3T 4H ML Annexin A2 KEB R T E (P <

0.01) ,miR-9-5p LW WFEML(P <0.01), WK 3,
2.2 fEINBIKOSFEBES A AT NIHSS PEAMIE AL A
KBRS REREfL 2 ACT H 2 15 P 2 ik 46 A BxE ke £ i
7(0.71 £0.16) ,NIHSS ¥4 K (16.40 +4.81) 43,
2.3 ASIA]IE R R ML Annexin A2 .miR-9-5p .
it N S JOK 5 A BE B 7 NTHSS P4 HLAE R JE ACT
WA R ACT W4  EEE ACI W4 I35 Annexin A2
IR BN Bl Ik o B e £ g NTHSS $F 434K 2k TH =
(P<0.01),miR-9-5p FEMKKEAL (P <0.01), WL
%24,



BEMENG e 2023 4F 6 H 4 22 %55 6 1 Chin J Diffic and Compl Cas, June 2023, Vol. 22, No. 6 - 603 -

K3 EFEXT A AT FEH M7 Annexin A2 .miR-9-5p F£ik L
B (xxs)

Tab.3  Comparison of serum annexin A2 and miR-9-5p expres-
sions between the healthy control group and the
research group

4 % Annexin A2 (pg/L) miR-9-5p
fE R X 2 173 14.31 £2.74 1.00 +0.00
e 170 43.08 +5.83 0.56 £0.17

¢ fH 58.651 34.044
PH <0.001 <0.001

2.4 Ifil¥ Annexin A2 miR-9-5p ik KI5 5 3l ik
ORI GG NIHSS PF4r BIAHOCHE 3 HT Pearson ¥
FASRA TR, LN Rl B e BE AL TR ACT B8 1L T
Annexin A2 5 miR-9-5p FIA TR (P <0.01) ; L7
Annexin A2 7KV 5 /5 N gl ik ok BEBES £ 47 NTHSS 353
FIEMZE(P <0.01) , L7 miR-9-5p Fk 5 Skt
FEBES G 4] NTHSS PP GHISC(P <0.01)  WLE S,

RS I Annexin A2 miR-9-5p 323k K H 5 i P9 Bl [k ok #E BT
Hetafar (NIHSS P43 B9 A 534

Tab.5 Expression of Annexin A2 and miR-9-5p in serum and
correlation analysis  with intracranial atherosclerotic
plaque load and NIHSS score

% H Annexin A2 miR-9-5p
! P r{H Pa

RN SIBKRREREE s 0.814  <0.001  -0.737  <0.001

NIHSS ¥4 0. 649 <0.001 -0.564 <0.001

miR-9-5p -0.859 <0.001 - -

R4 34 ACI WREZ MK Annexin A2 .miR-9-5p /i N B ik FEBTHR 7 Fif  NTHSS 1143 b4

2.5 FEA F PN K Bl ook A A AL R ACT & AR 2 1A
& LogisticF1H4r B L& A i K 3y Jok of A 1 Ak
A ACI A 28 4, L TG, TC . hs-CRP ., Annexin A2,
miR-9-5p , fil N Sl Tk ok AE BEBR A7 A R ] AE HEA A Logis-
tic [T, &5 5 /R | L35 Annexin A2 7K1 L f5i Y
BhDK oK FE BB G Ao = 2 ACT RAEMIERNZE (P <
0.05) ,miR9-5p Fikm R HAPHE (P <0.05), I
%6,
2.6 Ifil# Annexin A2 .miR-9-5p & 3A X} 5 & /i A K Bl
Jokoks A B £ Y ACT & A 9 T M (6 22 i I v
Annexin A2 miR-9-5p 315 X 5 B it PN K Bl ik ok A A
fE7 ACT A R BUALRE ROC i<k, I8 i 48 T i
FUAUC) , 453 SR, L3 Annexin A2 .miR-9-5p & —.
G PR R PN K 2 Bk ok AR R AL AL ACT & 2R 1Y
AUC 4351757 0. 833 .0.791 0. 925, —F A1) AUC 1
F M7 Annexin A2 miR-9-5p B U ) AUC(Z/P =
2.530/0.011 3.364/0.001) , WK 1. .37,
3 3t i

ACI 2 Z 0 K2R 5 | & B i 1l 45795905, Bl 2 7o L
JE O | e IR 55 & AR SR IG N, ACT 1Y &0 R i
BAETHE A N 3h kR RERE AL 2 ACT TE B
I PRI 22— , 1 A 3 Jk 0 R BRE B 71 g o) 4 B ACL ™ i A
B HAT R WA, I L P 3 Jok ok 5 A Ak ™ 5 R B
N5 EE AR E AL HIL, BF5E ACT B
TGN B IVK R RE BERR A AT o 17 ™ T AR R A DG I I
PRzt ACT BBl 6 IRl ACT AR i A 0 i B
AR HEBEME L,

(x+s)

Tab.4 Comparison of serum Annexin A2, miR-9-5p, intracranial atherosclerotic plaque load, NIHSS score in three groups of ACI subtypes

Mo 1511%% Annexin A2 (pg/L) miR-9-5p Fit P ) kS AR Bt B £ NIHSS ¥4 (43)
%8 ACL R4 39 34.75 +4.96 0.71 £0.20 0.60 0. 14 13.42 +4.16
FREE ACKIEZH 56 40.91 +5.50 0.58 +0.17 0.69 0.16 15.84 £4.55
Y ACI 4 75 49.03 £6.53 0.47 +0.15 0.78 +0.17 18.37 +5.34

F1H 81.628 17.951 16.766 14.000

P1E <0.001 <0.001 <0.001 <0.001

6 Logistic [MIAZMHTRZME A K S BRoRHEBE LI ACT 2 A AP R

Tab.6 Logistic regression analysis of factors influencing the occurrence of intracranial atherosclerotic ACI

A AR B1E SE {1 Wald & P1H OR {1 95% CI

TG # 0.257 0.137 3.539 0.060 1.294 0.989 ~1. 692
TC & 0.064 0.144 0.203 0.652 1.067 0.805 ~1.415
hs-CRP & 0.292 0.151 3.737 0.053 1.339 0.996 ~ 1. 800
Annexin A2 0.539 0.182 8.803 0.003 1.716 1.201 ~2.452
miR9-5p & -0.180 0.079 5.210 0.022 0.835 0.715 ~0.975
Vit P9 250 JOK A A TR R 71 A 1 0.654 0.168 15.174 <0.001 1.924 1.384 ~2.674
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B 1 1 Annexin A2 miR-9-5p &3k il I = B /i P K B ik
WRERE LR ACT R4/ ROC [k
Fig.1 ROC curve of serum Annexin A2, miR-9-5p expression to
predict the occurrence of severe intracranial atherosclerot-
ic ACI

R7 7 Annexin A2 miR-9-5p 3 iA X 5 B P K B ik B
AL ACT J A4 B B0 A1 {0

Tab.7 The predictive value of serum Annexin A2, miR-9-5p ex-

pression on the occurrence of severe intracranial athero-

sclerotic ACI

¥ An HMWHE  AUC 95%Cl  HURSE FRIE ABHRE

Annexin A2 46.89 wg/L 0.833 0.772 ~0.894 0.840 0.684 0.524
miR9-5p 0.49  0.7910.722 ~0.861 0.840 0.705 0.545
ZHBE 0.925 0.888 ~0.962 0.827 0.874 0.701

Annexin XFRNEBER4E & E A, Kol S 54010
S T LA I A A R A A T B
Annexin A2 D) @%1¢E"Jé§*@%ﬁﬁﬁ, mFEAN
36 000, J&—FiFr B 1Y e VAR & W, A7 7 T b Mok 20
L PN B 20 S 2 R, e 29 1/3 7Y Annexin A2
S PR LGS PN R At B 2R i, BB A A M s g 1 AR
AN A BT s ,Annexin A2 7E A2 E PEBE R
SERE TP ERBKT R TR e PR BT 2 S St i A A
Hh R BN Ik BE B R E M R i R R AR
B, N K kot AR AL 7 ACT U LT Annexin A2
KT, Ui Annexin A2 25 ACIH B RR . ML
Annexin A2 7KF-F ACT o5 {75 ™ o F2 B I & ) A v, 42
/NIMLTE Annexin A2 FJHEZS 5 ACI WY &4 kK iR,
A MFFEIESE , Annexin A2 7E 68000 & L7 505
35, Annexin A2 W IR 1Y 5% 12 O A A R AR
PRI, 7E KRR R Ak 1 M 85 460 40 rh LA AR
FRYE AR ZE 350 Annexin A2 7] G838 o £ 2 R Pk
JOT NS A B A A58 0 2 45 5 1 2, e vp Mk 4

I % A e 2 L X P 2L 24545 1) T F8UVE . NIHSS %43
A, ACT FE 0 I 1B ™ B, Fit P 0 JK 0 A X B 71 i
i, U ACT R kil ™ E AR L0700 8 Pearson
AT N K sh ik ik A AL Y ACT B 35 LTS Annexin
A2 JKF-5 P S Kok FEBESR 67 fof  NTHSS ¥4 22 1E AH
X%, HE7R Annexin A2 5 ACT /5 P 3l ik ok Ff B B 67 oy K2
I E AR %, Ui Annexin A2 AJ7E— TR I
S ACL A , A T4 Bl RIG YT .

miRNA J&—Fp IR PEAE g5 /N3 F RNA, T 1247
1ET EEAY T, EATSTIESE miRNA 25 ACT &4
RIEPP D miR9-5p /N —Fl miRNA 20 F, 72 &
5 2B GNEEEAAE RN T 3 Ik P 28 55 2 Fh e 1 R
A Wang P BT R, miR9a-5p 76 K 3h
ik P41 2 K BB 80 H 363K R U, miR-9a-5p AT BE £ 4%
K Bk P 2E 35 S Bt 05 AR IR ST & B, AN
KBk FERE ALY ACT 3 IL9E miR-9-5p FRiK U] I
WA, H miR-9-5p F3AKE ACT J i ™ 5 742 B 1 hn 8 T
FEAIG, 278 miR-9-5p 7E ACT &A= & JEid 72 rp e &1 B4
FHHEM miR-9-5p mI B i Uk 20 9 B 40 i 483 45 , 8 ik
IS A B 5 1 &k A, i 6368 miR-9-5p 38 i
] ERMP1, 415 P 5 X 07 38000 12 1 400 i 356 g 41 o ol
ZICPR T AR B A T, H R miR-9-5p ik
HEIF#aEE ) Pearson H &M 45 9 WoR
fii PR Sl Kok RE R AL B ACT 52 3% 10 miR-9-5p 23k
555N B KR A SR A A7 NTHSS PF43 52 5AH DG, 327
miR-9-5p 5 ACI f8 3 a1 ™ 55 A% BE K fit ;9 3 ik ok A
KEH 707 47 56, miR-9-5p R I8 #4148 N i IR 7, 4
A8 SR | (0 AR ST B, 76 15 P9 Bl Bk ok A 1 Ak
ACI U EFERUWRAE R . AHIFFE 8 &3, f P K 3l ik o
FEREAL Y ACT A& IML7E Annexin A2 5 miR-9-5p ik
A, 360 Annexin A2 55 miR-9-5p A iE{E ACI H
FEAEEER, (H EARPLHIA 75 25 224898 . Logistic
B9 73 M7 @78, L35 Annexin A2 7KSF % miR-9-5p /K
SV R 3 K R A BRE R A7 AT e 2 ACT & AR B FE RS R
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