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HE . B 54 2 F microRNA—107(miR—107) \microRNA—22-3p(miR —22—3p ) 7K -F 5 Z oo/ fiss
A (HICH) ¥4 2 8 B (END) W X # . ik #2022 3 A—202556 A HAEA X F M EILTL R
E e A E B 09 986 HICH B H5 AT AT R o R F o 58 FRAEB4E R AN miR—107, miR—22-3p
KTF, AR EEZE AT LA END 9 % END 4 (21 4]) 54 END 41 (77 4], rb 45 # 28 K & A & miR—107
miR—22-3p K-F, KA % B & —f% Logistic @ JaAEA 547 HICH %% X £ END #9 % B %, KA .&=F48%
M miR—107 .miR—22-3p 5 HICH %4 & & END 6948 %M, %% X E T4 IE(ROC) W K547
miR—107. . miR—22—-3p M HICH & & X £ END #9484, 458 984 HICH % &% ¥ , X £ END 21 4], &
21.43%. END Z8 so B SR A2 | o Bf AR AR miR—107 \miR—22-3p 7K 3 & T 3F END 4L (P <0.05) , GCS 7 %
& F 3F END 22 (P <0.05) . & fRHAE K[ OR =3.532(95% CI:1.156,10.791) | , f it A A2 K [ OR =1.148
(95% CI:1.074,1.226) ] \miR—107 K F #& [ OR =33.809(95% CI:1.809,631.732) | \miR—22-3p K-F H[OR =
39.295(95% CI:3.248,475.419) |39 4 HICH & % X % END #) £ & B % (P <0.05) , GCS # % & [ OR =0.551
(95% CI:0.315,0.965) ]2 HICH & # % 4 END #9454 B & (P <0.05) , f27F miR—107 .miR—22—3p 5 HICH
B Z A END ¥ 2 485 (r =0.602.0.596, P <0.05) . ROC ¥ & 54 45 R 27, f2 & miR—107 .miR—22-3p
B = AT 45 HICH % 4 & £ END 69 88 M 4 51 4 66.7%(95% CI:0.430, 0.854) . 76.2%(95% CI:0.528,
0.918) .85.7%(95% CI:0.637,0.970) , 5 5+ 15 %1 A 75.3%(95% CI:0.642,0.844) . 74.0%(95% CI:0.628,0.834) |
83.19%(95% CI1:0.729,0.907) , ¥ & F @42 %31 4 0.791(95% CI:0.682,0.899) .0.788(95% CI1:0.673,0.903) .0.863
(95% CI1:0.780,0.946), £5if fiFmiR—107, miR—22-3pA& HICH &4 % £ END #9485 B &, AT #
IFHFRM HICH %4 END 69 & £ .
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Therelationship between serum microRNA-107 and microRNA-22-3p
levels and early neurological deterioration in hypertensive
intracerebral hemorrhage*
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Abstract: Objective To analyze the relationship between serum levels of microRNA-107 (miR-107),
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microRNA-22-3p (miR-22-3p) and early neurological deterioration (END) in patients with hypertensive
intracerebral hemorrhage (HICH). Methods A total of 98 HICH patients admitted to Beijing Anzhen Nanchong
Hospital of Capital Medical University (Nanchong Central Hospital) from March 2022 to June 2025 were selected as
the study subjects. The levels of miR-107 and miR-22-3p were detected by quantitative real-time PCR. According to
the occurrence of END, patients were divided into the END group (n = 21) and the non-END group (n = 77). The
baseline data and levels of miR-107 and miR-22-3p were compared between the two groups. Multivariate logistic
regression model was used to analyze the influencing factors of END in HICH patients. Point-biserial correlation
was used to analyze the correlation between serum miR-107, miR-22-3p and END occurrence in HICH patients.
Receiver operating characteristic (ROC) curve was drawn to analyze the value of miR-107 and miR-22-3p in
predicting END in HICH patients. Results Among 98 patients with HICH, 21 cases developed END, accounting
for 21.43%. The END group had a longer duration of hypertension, larger hematoma volume, and higher levels of
miR-107 and miR-22-3p than the non-END group, while the GCS score was significantly lower (P < 0.05).
Multivariate logistic regression analysis identified a long course of hypertension [OAR = 3.532 (95% CI: 1.156,
10.791) ], large hematoma volume [OAR =1.148 (95% CI: 1.074, 1.226) ], high miR-107 level [OAR = 33.809 (95%
CI: 1.809, 631.732) ], and high miR-22-3p level [OAR:39.295 (95% CI: 3.248, 475.419) ] as independent risk factors
for END in HICH patients (P < 0.05), a high GCS score was a protective factor [OAR=0.551 (95% CI: 0.315, 0.965),
P < 0.05]. Serum miR-107 (» = 0.602, P < 0.05) and miR-22-3p (r = 0.596, P < 0.05) levels were positively
correlated with END occurrence. The receiver operating characteristic curve analysis results showed that the
sensitivity of serum miR-107, miR-22-3p and their combination for evaluating END in HICH patients was 66.7%
(95% CI: 0.430, 0.854), 76.2% (95% CI: 0.528, 0.918), 85.7% (95% CI: 0.637, 0.970), the specificity was 75.3%
(95% CI: 0.642, 0.844), 74.0% (95% CI: 0.628, 0.834), 83.1% (95% CI: 0.729, 0.907), the area under the curve was
0.791 (95% CI: 0.682, 0.899), 0.788 (95% CI: 0.673, 0.903), 0.863 (95% CI: 0.780, 0.946), respectively.
Conclusion Serum miR-107 and miR-22-3p are factors associated with END in HICH patients. Combined
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detection can better predict the occurrence of END in HICH patients.
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intracerebral hemorrhage, HICH ) (7 Ffr 45 fin i 1fiL 55 £51) %)
60% ~ 80%" . HICH H-A & 2 58 15 7™ e
B 3K S AR AR, A7 05 R TP A 70% 23 35t BN
[] A B8 1 B < B A RS G, R0 Rl T e
{k (early neurological deterioration, END )42 HICH %}y
B IR, R R EURE G AR M EZR
29, HAT, G R END 5 B0 3 ZAKFE T 18
G A K PR DT 43 F G 5 A% g8 5 s, {H 3K S8 5 4T
A AE — E W W JE M R BR M . microRNA
(miRNA) J& — 25 N U5 43 5 RNA 43 T, i i 5
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UL, A BABERT < 24 hy BFFIR 42 ~76 % ;
(OFSi 2 31w

122 Hredrg ORI sl R SR
W5 Q3T W L 52 R miRNA KK 2545 Ol
IREERERSEHE s @A I F A s sk i i Sh 455 5
OFFAE J6 K M Fo i 1L A8 B0 5 @ AL T 4 Wi S0 i il
FU Lt O MR SN T RERE S, T
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131 fiFmiR—107 . miR—22-3p KPR 7 R
BBE B B 0 KA AR, 3500 1/min B0 10 min
Jei o MBI A5 R A v R L RINA L 4306 6 B 146 )
W B, FH RNA 3 5% 5638050 & (i S RHb R A
PR F] ) HE SL RNA 39605 58 e DNA |, R 52 B 26 '
i R A W 5 ) DY (quantitative real-time polymerase
chain reaction, qRT-PCR ) 43 Mr miR-107 ., miR-22-3p,
FLIE A - 94 CHAE T 5 min, 94 CAE 1 30 5,60 C
Bk 30s,72 CHEH 35 s, I 40 NFFR . HEH U6 1E
KN Z, miR-107 IE[1 514 : 5'-GCCGAATTCAAAGC
GAGATTCCATCAGCA-3'5 ¥ K B : 29 bp; L0159 :
5'-GCCGGATCCTGTCAACCCAGAACTCAAAGG-3', 3]
YK 230 bp, miR-22-3p 1E [ 514 : 5-TCAGTGCA
TCACAGAACTTTG-3", 51 ¥ & : 21 bp, ) [0 514
5'-GCGAGCACAGAATTAATACACAC-3', 5| ¥ K J& .
23 bp., U6 IE [ 54 :5'-ATTGGAACGATACAGAGAA
GATT-3", 51 WK . 23 bp, L1154 : 5'~-GGAACGCT
TCACGAATTTC-3', 51K & : 19 bpo R H 274 k1t
. miR-107 .miR-22-3p AHXf F A4,

132  ENDFI B Z 440 AR3EEEEA/ KA END
- N END 4 54EEND 41, 43l 21, 774, END
L WibRiE . BB 72 h 835 E E S AT A
Fr i & (national institutes of health stroke scale,
NIHSS) PE4FE R4 3G >4 43 5(FET- . NIHSS ¥¥4)
5 END HE i . A B 1A BE SR 4L NIHSS 343
B 8 Z N5 ¥R 2 44 3253 48— BRI i w22 A0
LR R T Mk A7 5¢ A . END B ) 2 SR R TR
HEAT VE 43 0 B DA 058 B8 2 > B 9 1% miRNA Ky
25 5 J A S 56 2 8 bR . 2 2 24 BRIP4 AR — 3K
B, 5 3 00 AR LR B I AT R
133 BHAmAZFTAKE QIEER L E
W4 I ZE A [GE BT ] VR SRR S IR O

PR B 58 56O L B B iR A7 Bl |
o SR ) B IR A A 24 1 0 (Gl ok 360 1) g 2 4R
43, R I Hs (B 5K R e ) I 52 ) Glasgow
g‘i‘iﬁi%%%%z(@lasgow coma scale, GCS)"'PF 43 ; [A]
B, SR 4R ok 1t 4G 0 11 20 14X (white blood cell
count, WBC) | 1 1 K7 4l Bl 1 %% (neutrophil count,
NEUT ) X 9k B 40 At 3+ %4 (lymphocyte count, LYM ) , Jf:
3k FAR A VA I (AR B AL A A L
1.4 FitFEHE

B 53 A7 R FH SPSS 24.0 G i o BT R
DA I HE B3 (% ) 3R, FOBH X R 38 5 3 6 %kt
DAFEL = BRmE2E (x 2 s) 3w, FLERH ¢ K56 5 5% i R
F 153K H 22 3R — M Logistic [11 A HY 5 AH G 43
BT AR AR G 1 5 2 ) 32 TAEHRFAE (receiver
operating characteristic, ROC) Mgk, P<0.05 hERA
ity L.

2 R

FZH— A TR LB
98 {4l HICH & % , & 4= END 21 ] , /5 21.43%.
END 2H 5 3F END 21 M 570 44 B W2 00 % PG =5 IR
I BRI L R BB R TEE L BRI R L B BRI
TR R AR Y | A B B IR) IR R 25
R PRI AT IR R R WBC K- (LLYM K
K NEUT K HOAE, 28 32 i iy, 22 S B8 it
B (P >0.05) ; END 41 5 5E END 21 = 1fi 5 2 | 1
iR AR L GCS PE4Y .miR-107 7K F- .miR-22-3p /K F- Lt
B, 4%, 25 A543 L (P<0.05); END
2 e 1 e AR il AR . miR-107 .miR-22-3p 7K -
¥ TAEEND A, GCS AR THEEND 4. WLak 1.
2.2 HICH E#% % END i) % [F & —#& Logistic [A]
A5

PIHICH e &1 &4 END (5 =0, & =1) WA
A, LL2E R A 22 B X miR-107 7KF- L GCS 3
43 miR=22-3p 7K 5 L 5 B | I i A AR (3 kg 52
W) Ry B A8 &, #5472 R — M) Logistic [81H 5341 o
2k BRI R B K [OR =3.532 (95% CI:
1156, 10.791)]. 1fi. B & BL K [O R =1.148 (95% CI:
1.074,1.226)] .miR-107 /K F-£5[OR =33.809(95% CI:
1.809, 631.732)]. miR-22-3p /K ¥ B[O R =39.295
(95% CI:3.248,475.419) 134 HICH i 35 & *E END
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rh E AR R A 36 4

x1 WA-MARLLR

END 41 21 15/6 6(28.57) 8(38.10) 4(19.05) 4(19.05) 7(33.33) 1(4.76)
JEEND 4 77 39/38 18(23.38) 17(22.08) 6(7.79) 5(6.49) 12(15.58) 5(6.49)
X/l 2.880 0.241 2.228 2.281 3.118 3.326 0.086
P 0.090 0.624 0.136 0.131 0.077 0.068 0.769

ENDZ 4(19.05)  6(28.57) 11(52.38) 59.63+4.81  9.52+2.02 841123 103411344 21(100.00) 1(4.76)
JEENDZH  10(12.99) 15(19.48) 52(67.53) 61.84+5.03  9.79+2.14 7.02+ 1.15 68.27 £9.25 68(88.31) 3(3.90)
X2/ 1.650 1.801 0.518 4.838 13.906 2.703 0.032
P 0.438 0.075 0.605 0.000 0.000 0.100 0.859

END 4 91.52 +10.54 142.63 £ 16.85 9.32£0.86 1.25+£0.35 6.24 £1.20 10.06 £1.24 1.63+0.42 1.86+0.41
JEENDZ4L  93.58 +10.88 148.45 £ 18.28 9.54+0.91 1.29 +0.36 6.58 +1.21 11.85+1.66 1.17+0.38 1.41+0.36
X/ A 0.774 1.314 0.993 0.454 1.143 4.597 4.807 4.927
P 0.441 0.192 0.323 0.651 0.256 0.000 0.000 0.000

() 15 1 P 2 (P <0.05) , GCS FE 4 B[O R =0551 411 Z (P <0.05) (W% 2) . Kool 4 B, i
(95% CI:0.315,0.965)]4& HICH i # % 4= END ) {4 TRUFFIN ) E 1F 2R T RRAR M e (WL 1) .

%2 HICHEE %4 ENDHI S EE—H% Logistic [ 134 Hr&4#1

e I T g 1.262 0.570 4.902 0.027 3.532 1.156 10.791
I AR 0.138 0.034 16.631 0.000 1.148 1.074 1.226
GCSTPESy -0.596 0.286 4.345 0.037 0.551 0.315 0.965
miR-107 3.521 1.494 5.555 0.018 33.809 1.809 631.732
miR-22-3p 3.671 1.272 8.329 0.004 39.295 3.248 475.419
10 g e e 0 2.3 I3 miR-107.miR-22-3p 5 HICH & & %
t# END HtR %1%
08 s AR BT A R R L LT miR-107
miR=22-3p 55 HICH [ # % £ END B R IEAI % (r=
g oer 0.602. 0.596, ¥ P=0.000).
2ol 2.4 & miR-107, miR-22-3p R Bk & # M x¢
HICH E#& % 4 END gy Fil &
02 A7 o ROC [l 2 5397 45 5 % , L 3% miR-107 00
REis HICH # % % /£ END 9 5 66.7% (95% CI.
0.00.8-"" T e 0430, 0.854), 4% 5% N 753% (95% CI: 0.642,
iR 0.844), MZ Fiif (area under the curve, AUC) A
E1 R 0.791 (0.682, 0.899); Ifil & miR-22-3p £ HICH
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B H & END B BURE R 76.2% (95% CI: 0.528,

JEVYE N 85.7% (95% CI: 0.637, 0.970) . HpsFH:H

0.918) . HFM: R 74.0% (95% CI: 0.628, 0.834), 83.1% (95% CI: 0.729, 0.907) , AUC N 0.863
AUC }70.788 (0.673, 0.903); #5412 Wiy ik (0.780, 0.946), W3, K2,
£3 MiFmMIR-107.miR-22-3p & TN HICH & % 4 END HIRIRE S 4T
Hoh HEFE AUC 2% S et sy e
N JEY 0 3 ’ 0
: TR LR TR R TR LR
miR-107 1.42 0.791 0.682 0.899 66.7 0.430 0.854 75.3 0.642 0.844
miR-22-3p 1.61 0.788 0.673 0.903 76.2 0.528 0.918 74.0 0.628 0.834
A 0.863 0.780 0.946 85.7 0.637 0.970 83.1 0.729 0.907
gEG, RHRRILIH B SR e Rk T R, B S

— miR-107

02 / — miR-22-3p
— HY ,%

/ SHLk
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1-FE5 M
B2 1miEmiR-107.miR-22-3p REE& Tl HICH £&
%4 END 9 ROC #h 2k
3 1tig

it 1 24 o A SR AR Y 15% ~ 30%, i th
30% ~ 50% ) B FH T & 5 | A e T, HICH J&
I5e R DB B i 2 A, LA e 1 R R 5 AT
SR HR il B i ™ AN HICH & 9 AL
%, WS E MRS E) ARSI G, K
v o RT3l Tk R A B I A AR AT 2
FEFERGE, mAS|I MM, i, BH
MAEIS . i AE IR | RIS A IR (A bR
W R R ILRE 55 ) B PT REE— 2B 38 in HICH 1) %& &
KBS e, SRR B 5 e R 2R X HICH
(B 5 367 HA R L,

miRNA & — 25 K B 24 22 A4 45 8 11 AF 4 i 4%
WEAZ TR , P FE 6 9 ek A b 1 SGBEE T, B

5 HRAE M AZ R (mRNA) 19 3'JE B9 X AH

SR ag . Al BT B SORE IR S5 s BE A
BERRNS S BFSEIESE , FEBR PR L il A S
MAZGERT, miRNA B RBKTE 5B EME
Ty BE 0 03 2 B K WL %% YD AH G, AT R O oA 4
P28 S0 SN LI 5 A 52 R b 4 R A e
SN BE HE R0 AR 4 2 R — ] Logistic 1]
Hortr, 48R W, milERE. GCSIFa .
miR-107 . miR-22-3p #J/& HICH f£ 3 & 4 END 5%
ma 2. SR AT, R R AR A R
HimErERWRZ®8 &SRS, 55 FB00E 451
ATy BE i AE DT BG 0 H ot AR b XURS: . HL
T P 5 0 T RE A M AU R ME S, AE & A
WIS RS HBLEND . GCS PR3 52 M 3 ) B 7
PURE MM Z D ae iR B, WP R E R A &R
HIEABE CAAE BN - E R R 2 I BE R A, X
AT RE 500 5 A A I 0 22 e L B L R AR
ak K PE O A DG, TS e AR S Y R A T
miR-107 Fl miR-22-3p 1 Jy T F (1 i/ RNA 4> F-,
PR R Tk R 4 b R OGS T o miR-107 7 Jik 41
U I AR, LR BB R ORI R e i AR
o, T AR B 2 R BT DX AR 3R TR 1
B . miR-107 7] 3@ 2ok 71 i 4% K F B {5 538 #%
HETT P R AN TP DFSE & B, miR-107 5
P28 9 0 N 3 U AE G, JHG AT o ) 4 e o
[R5 W) & R PR~ B R kT, T 457 282 1) 4R e I 1 23 il
5%, miR-22-3p 7] ik Tl FL sh ¥ £ Fh i
JRLIA S X6 PN B 4 %) 4 SRE s Iy B AT R S e 1 40 o]
VEF . BF9E & B, miR-22-3p n] $I[i] i 55 4% 1 iR 4%
B HERACG A B SZ AR 3 3k, A B 7
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AR R VIS R 1 15 W %5 e O B 2 1
P ACT K BRUAEAE K 19 G JC A A3 006, DA T 40 3 il
A U I PRV T ALY X 2 R IR PR A miRNA
TEME RGP E AL T EE LR, It
78 miR=107 5 miR-22-3p 7] B8 i P89 RAE . F T
AL M S SR . (HIEARBEE T,
I3 miR-107 5 miR-22-3p /K I} 5 & END f  57
fER 2, XA AR KB T miRNA 78 AN [H] 95975 B B
LB B I REZ HE . E HICH MM, ™
T B Bl AR R AE AR, TR AT
AE 38 o R 4 R A S SR b P2 R E A
., MR END . JHBARHLRS A 75 32— 20
B, MeAh, S ML AT, SR ER, m
7% miR-107 . miR-22-3p 5 HICH & # & 4= END
SIEADC, H MBS PP AL HICH 835 & 4 END (1)
AUCH &l 0L, Il 7 miR-107 Fl miR-22-3p 7K F
F8) S0 7 i PR rh B R S, B A AR X
46 miRNA 4> F A8 4k, 0] Lk R S R
PSS EARYE . (HAM A —ERRE. T
SRR UL HAEA S A IR, END 4105 61 80 >
T 22 A 3R (8] 3 43 Bt o i) BE 52 ) 2000 Al 1 09 2 e
(RN TN EAR X)) o desh, ARPFFRAIEA
Bt B[] 5 K 0 miRNA, T /& B F END & ZE
EATS JC ¥ B o 1% A8 fb 2 S BCEND 19 IR B, s q
SERI AR A bR A, DR R B A 1 A ) F
— B[R, AR LT miR-107 Al miR-22-3p
BoR 5 END B A S, (R LR 0 4 F HLH
KA, T R B 5T ok 48 R HAE
FEAE

25 B AR, I3 miR-107 . miR-22-3p 42 HICH
SBH R END ARG 2R, B K I T B 4 e
I HICH £ 3 F 1 END 19 & 4= o
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