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B % 4 fe H 1 222 10 75 microRNA-130a.
microRNA-210 RiA /KK 5FEHH
AR X &R

FRE, 2AE, Kieth
(EZBTHER #MENFH, LA £X% 221000)

HE . BH FiT R d £ (ICH) % 27 microRNA-130a( miR—130a) . microRNA—210( miR—
210) FZAKFREE TP Z A BA(END ) 89X R J7iE  SI20184F7 A—2021 56 A =H W P ERKSE
89 ICH &4 82I4F A ICHAL, 7 BXE H% T 60 B4 AR HAE A xd B 20, R 18 4% IR G- Bl bk KR A B 50 3¢
% fr i miR—130a. miR—210, {RIEICH &4 % E L £ END » 4 END 20423 END 40, ST Rle R #H, FA—
% % B % Logistic =1 )2 4R 547 ICH %% X £ END #9 B %5 44 XA TAEFAE(ROC) W2k, A7 if miR—
1302, miR—210 4 ICH %% & £ END #9 T 2 sk, &R ICH e miR—130a. miR—210 & T BA(P <
0.05), ICH %% END & 4 % 4 20.73%, END AL E (SBP). A5 (GCS) 5. AREE
3P ARRIESFER(NIHSS) #F4, AN E &L, miR—130a, miR—-2103 % TIEEND 2L(P <
0.05) , AT fib kAR K F4E END Z8(P <0.05) . —H#& % B & Logistic A5 MR 7, ffivfh[ OR=2.846
(95% CI:1.253,6.784) ] \ fe iF BN i & [OAR=2.787 (95% CI:1.877,5.862) ] \miR—130a[OAR:3.347(95% Cl:
2.475,8.275) ] % miR—210[ OR=3.086 (95% CI:2.051,7.436) |2 ICH % # & & END & % B % (P <0.05) .
ROC#M &4 R 25, f2 & miR—130a, miR—210 FUM ICH & & & 4 END &) th & T @ A2 5 %] 4 0.824(95% CI;
0.724,0.899) .0.868(95% CI:0.776,0.933) ., 51 & miR—130a, miR-210 &£ ICH &% ¥ & &kik, THw
END #% %, F4F 43745 ICH B % % £ END #9 & EA £ 1847,
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The correlation between serum levels of microRNA-130a and
microRNA-210 and early neurological deterioration in
patients with spontaneous intracerebral hemorrhage*
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Abstract: Objective To investigate the correlation between the serum levels of microRNA-130a (miR-
130a) and microRNA-210 (miR-210) and early neurological deterioration (END) in patients with spontaneous
intracerebral hemorrhage (ICH). Methods A total of 82 ICH patients admitted to our hospital from July 2018 to
June 2021 were selected as the ICH group, and 60 healthy volunteers who underwent physical examinations in our

hospital during the same time period were selected as the control group. Reverse transcription polymerase chain
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reaction (RT-PCR) was used to detect serum miR-130a and miR-210 levels in all subjects. According to whether ICH
patients developed END, they were divided into END group and non-END group and the clinical data of patients in
the two groups were compared. Logistic regression analysis was performed to determine the factors affecting the
occurrence of END in ICH patients. The receiver operating characteristic (ROC) curve was plotted, and the area
under the ROC curve (AUC) was used to analyze the predictive values of serum miR-130a and miR-210 for the
occurrence of END in ICH patients. Results The serum levels of miR-130a and miR-210 in the ICH group were
higher than those in the control group (P < 0.05). The incidence of END in ICH patients in our study was 20.73%. In
the END group, admission systolic blood pressure (SBP), admission Glasgow Coma Scale (GCS) score, admission
National Institutes of Health Stroke Scale (NIHSS) score, hematoma volume, percentage of hematoma with blood
extension into the ventricles, and serum levels of miR-130a and miR-210 were higher than those in the non-END
group (P < 0.05). Logistic regression analysis showed that the Volume of hematoma [OAR 2.846 (95% CI: 1.253,
6.784) ] the hematoma with blood extension into the ventricles [OR 2.787 (95% CI: 1.877, 5.862) ], serum miR-
130a [OR 3.347 (95% CI: 2.475, 8.275) ] and serum miR-210 [OR 3.086 (95% CI: 2.051, 7.436)] were factors
affecting the occurrence of END in ICH patients (P < 0.05). ROC analysis revealed that the AUC of serum miR-130a
and miR-210 for predicting the occurrence of END in ICH patients was 0.824 (95% CI: 0.724, 0.899) and 0.868
(95% CI: 0.776, 0.933), respectively. Conclusions Serum miR-130a and miR-210 are highly expressed in ICH
patients and may affect the occurrence of END. Thus, they can be established as potential indicators for evaluating
the occurrence of END in ICH patients.

Keywords: spontaneous cerebral hemorrhage; microRNA-130a; microRNA-210; early neurological deterio-
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H & PE ik 1 (spontaneous cerebral hemorrhage,
ICH) g 3B A3 18 50 T 25 Bl B DR 51 /62 1 i K L /N 3
Jik, DA B # Bk B A I R e 2 A B 1
I, 2 0 7 P ) — S R (8 i A v SR 15% 72
A, B S ERR  m AR R AR R &
i fiE WAk (early neurological deterioration, END ) J& ICH
L ﬁﬁf‘%ﬁmH%%ﬁFKEW%&%
SR () END S A7, o ok 3 AR A IS R
BRRBE Bt S A B A R L

MicroRNA (miRNA) H 21 ~ 25 M BR4 Y,
S e 2 A AR e R . 220 miRNA
FIR KT 55 i A i UIAH 56 348 AT 36 i 2 B i 4
HERDIRIL . A I, 117 microRNA-130a (miR-
130a) . microRNA-210 (miR-210) 3% 35 7K 3 5 fig 1fi. %
PRI R A R R R Y] AP 5 ICH /& Kk
END 19 ¢ £ 1 A B 1

1 BZRERE

— g Bt

YRR 2018 4F 7 F1 —2021 4F 6 J1 1% 2 s 17 v B2 B
WCIA 9 TCH 3 82 B/ A ICH 41, 5 BRUIR) 499 A e
60 1] {1 B 1A K 35 1 S X BEAL . AT 9% 28 % B I
P HZE 1 2 HER] 35 [No:  2020— 8 3L H 4 (KY) -29],
BEARRIEHEBNERE.

1.1

1.2 MANSHBRIRE
121 #hadsfe (DICH 418 & 454 ICH 2 B b
HES, I L CT #1112 ; @& 2 A BEif < 12 h;
Q= 18%
122 Hmirk Ok FAIGHICH; @48 h
BB R ah B s O AR T B EH pE R
BRI AT 5 @) TN IR B O A P i R A
O i I A 55 5 ©F P i Dk S IR T A E I
e REH; OFIFMMRGE LR E; @fm
m¢¢m PR
1.3 FHERE S RN QN MmE mR-130a,
miR-210

ABE 2 R OoF B2H T UK > K)o ok il 4
(PLEER 20— We VU 2R -2k ) R 4 T A i 5 5k 52 41 ]
# K I 5 mL, 3 500 t/min &5 0> 5 min , BT -20°C
PRAFRFIN o SR A miRNA 42 UL & (M i 4
Fe AR PR\l ) $EHLM HK miRNA , FF 42 I miRNA 7
Jo AV miRNAs 36055 5550 e DNA L B8 W 44
% : 2xSYBR Mix 10 wL, 10xcDNA B 1 wL, 1E
K594 1w, H,0 8 wlo SR 21+ 95°C HiAs 1
3 min, 95°C 28 7 10 s . 60°C 1B Kk 32 s, 75°C %E fifi
2 min, 3L 36 PMEH , 72CHRSLAEH 8 min, FE W 5%
X 4 Wi 5% ) W (reverse transcription polymerase chain
reaction, RT-PCR ) { (%5 : ABI7500, 3¢ [& i H /£ )
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256, A A I 3 I IS microRNA—130a., microRNA—210 23k 7KF K 5 B 28 T RE AL 0 )G 2

RY AT LTI L UG R 5, R 27
P XY

%&£ 1 RT-PCR3|#E%
YRS
HEH b7z
J&/bp
iF 1 : 5'-TACACTGTACGCGTACGG-3'
miR-130a 23
JZ 1] : 5'-TTATCGTTATACCGAGAG-3'
iF 1 : 5'-GGTACACATTGCGTAGTCGA-3'
miR-210 26
I : 5'-TGGTGAGCTCGTGTGAGTCG-3"
TF ] : 5'-CTGTACTAGTACTGAGC-3'
U6 ) 21
JZIi]: 5'-CCTAACTTCAGGCCATT-3'

1.4 ENDIIERHSAH

END H 2 AR 7 ICH & A B 1 h PR H 2
FE 57 A B 5% B A5 v i % (National Institutes of
Health Stroke Scale Score, NTHSS ) ¥ 43 X H: fit 22 Tf g
BRAGE BLHETTVE 4, B ABE 3 d N iEAT 22 Ik NIHSS
B mE— N LR ), A4 24h N
NIHSS &3 38> 2 43 30z 2 D REE 4 35 m = 1 431
I 5E S0 END, F 4K 4% TICH % J& 75 & 4 END 40l
END 41 Fl4E END 41 .

A 45 $5 4 51 L AE I LR T & 4 28 (body mass index,
BMI) & 7545 I B Al 55 OB PRI a7 1 s i I i
ST T P A BRI systolic
blood pressure, SBP) . A B 47 5k J& (diastolic blood
pressure, DBP) | Jiii 2% A 58 A B 4% B B BF B 2K IF 43
(Glasgow coma score, GCS)™ | ABE NIHSS #F50" & 7
P )T NI Di LR AN 1 PR N TSNS E 16
B /AT L ZLEE AT R PR LTS miR-
130a .miR-210,
1.6 SHitEHE

BOHE 43 H oR FH SPSS 25.0 e #pF o TR VR
DARIR = bR 22 (x £ 5) Fom, LB e R 05 1A
BRI G B (%) R, FOBH K. 2
ZARE TAEFFE (receiver operating characteristic, ROC)
ks 2R A 0B T — B2 I R Logistic [B]JE45
M. P<0.05 N2EFRAGRIFESL

2 HR

ICH 28 5 xF BR 28 F It PR 3 434
ICH 21 5 %F BR 2L PE ) AR % BMI Fb %%, 22 5% 6
Gt L (P >0.05) ., P4 7 miR-130a . miR-

524
HE 2

2.1

1.5 HRGE 210 tb#8, Z A Geit 2= 8 L (P <0.05) , ICH 4 1ML 7

WA 0 TCH F6# END %22 DR YORE, % miR-130a . miR-210 8 TXHHRAL. %2,

#x2 ICHASMRAIRKER LB

20 541 n 14 /15 SRR, x £ 5) BMI/(kg/m?, x + s) miR-130a (x+s) miR-210 (x+s)
ICHA 82 48/34 63.73£9.85 22.19 +3.27 3.39+1.25 1.29+0.17
papilski] 60 38/22 61.85+8.94 22.08 +3.19 1.06 +0.27 0.62 +0.09
tE 0.334 1.168 0.200 14.186 27.794
P{E 0.563 0.245 0.842 0.000 0.000

2.2 ENDZL5IEENDAEEMIGFKAR

AHFFE H ICH £ END & 4R 4 20.73%(17/82) .
WI2H 5 3 A Bt SBP . A BE GCS PE43 . A BE NTHSS 145
AP AR AR ZE 5 HE omiR—130a.miR-210 HL 4%,
ZRA G L (P<0.05), END 20 A Bz SBP . A B
NIHSS P73 MR AR 5 L .miR-130a.miR-210 &
THEEND 4, A B MAMAFIR T ABEIE END 41, GCS
PEMETIE END 41 . PR & PR AR % (BMI 2
A I SL Ak OBF PR = I =5 i I E | 9eE 0
) WRCMR SR s B DBP iR 25 H s R A
NS RS o N 1WA 7 o G 14 = NS B

HE R, 22 5 TG E L (P>0.05), WEK3,
2.3 #MmMICHEELZEENDHZERES

PLABE SBP A Bt GCS PF43 A BE NIHSS -4 . Ifil
Jith 44 1 . miR-130a . miR-210 ( ¥4 2y 3% 2275 4 ) | IfiL iy
A= (75=0, /&=1) 4 {48 4, ICH B H &/ & /E
END R A8 (=1, KA E=0), #iT— 2K
% Logistic [0 V94397 , 45 5 5 5% « 1f i (A B OR=2.846
(95% CI:1.253,6.784)] I AN ZE[OR=2.787(95% CI
1.877, 5.862)]. miR=130a [ O R=3.347 (95% CI: 2.475,
8.275) 1% miR-210 [OR=3.086(95% CI:2.051,7.436) 4
ICH f8% &4 END Y52 A 2 (P <0.05) . WK 4.
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%3 ENDZASIFENDARBEIGKRFRILE

END 4 17 9/8 65.72 £ 9.85 22.36 +5.68 4(23.53) 15(88.24) 5(29.41)
JEENDZH 65 39/26 63.21 £ 8.67 22.15+5.27 12(18.46) 51(78.46) 18(27.69)
X/ t1E 0.277 1.033 0.144 0.22 0.82 0.02
PH 0.599 0.305 0.886 0.639 0.365 0.888

END £ 3(17.65) 6(35.29) 7(41.18) 180.65 + 23.38 101.35+11.27 9(52.94)
JEEND A 8(12.31) 31(47.69) 35(53.85) 168.42 +21.85 95.86 + 10.84 32(49.23)
Xt 0.331 0.837 0.866 2.026 1.844 0.074
P 0.565 0.360 0.352 0.046 0.069 0.785

END 4 9.12£235 16.52 +4.35 8(47.06) 14.08 £3.12 12(70.59) 10.25 +2.08
JEEND 4] 13.05 +3.17 11.85 +4.06 29(44.62) 9.35+£2.75 25(38.46) 9.35+1.76
X/t 4.771 4.161 0.032 6.140 5.617 1.807
PAH 0.000 0.000 0.857 0.000 0.018 0.075

END 2 245.76 + 48.36 138.51 +19.26 331+1.17 4.86 +1.01 1.72 £ 0.32
JEEND A 238.97 +46.72 135.76 £ 18.25 3.18 +1.06 3.01+0.85 1.18 £ 0.26
X/t 0.530 0.547 0.441 7.680 7.260
P{E 0.598 0.586 0.661 0.000 0.000

*®4 ICHEZEZXZEENDH—MZEX Logistic B3 541

A% SBP 1.006 0.543 2.183 0.182 1.058 1.576 2.865
ABE GCSiE4 1.018 0.476 3.752 0.102 1.756 2475 3.017
ABE NIHSS 143 1.002 0.438 2.054 0.207 1.023 1302 2.758
AR 1.046 0.457 5.239 0.021 2.846 1.253 6.784
LA 2 1.025 0.478 4.598 0.028 2.787 1.877 5.862
miR-130a 1.208 0.365 10.953 0.007 3.347 2.475 8.275
miR-210 1.127 0.382 8.704 0.015 3.086 2.051 7.436

2.4 I iE miR-130a.miR-210 %t ICH 2 & % & 76.47%(95% C1:0.702,0.815) ; 45 55043 %]k 80.00%
END By %z 8 (95% CI: 0.753, 0.836) . 86.15% (95% CI: 0.808,

ROC 128 45 5 575 | 175 miR—-130a .miR-210 % 0.925) , i 2 F 1fi £ (area under curve, AUC) 43 51| Ky
W ICH £ % & 4= END f B £E #0671 4 51k 3.65.  0.824(95% CI:0.724,0.899) | 0.868 (95% CI:0.776,
157, SUBHE 43 591 82.35% (95% C1:0.768,0.894) . 0.933). W5 HE 1,
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256, A A I 3 I IS microRNA—130a., microRNA—210 23k 7KF K 5 B 28 T RE AL 0 )G 2

&5 MiFmiR-130a.miR-210 #iill ICH E& & 4 END HE xS %]

95% CI
LBR

UM/

oL % T

AL E

RSt/

95% CI
TR LBR

95% CI
TBR LBR

AUC

%

miR-130a 3.65 82.35 0.768 0.894

miR-210 1.57 76.47 0.702 0.815

80.00
86.15

0.753 0.836 0.824 0.724 0.899

0.808 0.925 0.868 0.776 0.933

0.8

0.6

U /%

0.4

1fiL3% miR-130a
— 175 miR-210

02 [

0.4 0.6
1= 54E/%
I35 miR-130a.miR-210 Fiill ICH &2&

% 4 END B9 ROC fh £k

&1

3 itig

ICH J2& H PR3 35t % 45 22 i R 3R 5 | ke 1) — i
SEJRP L, R AR, b SR TGE S A T R,
43 ICH F 3 R BN vA 7 (H M & D R AT 4P 20
fb, e & 33 END 19 & A ™ R CE TR,
AR SIS ARIE , 175 miR—130a . miR-210 ik 5 # 28
RGPPSR R R RED) T,

miRNA gk N AEARISRNA, 225
20 B B B L 4 Ak A B O R, BE AR X miRNA A9 F 5%
Z AL P AE IR 2E U ARk AT DFSE & B miRNA
5 RGEKE RINEVIHI, ZF miRNA 2 5
NG 10045 9 9 1 A s Rk Rt B AR MT 9 i
i, miR-340-5p fi f% 38 2 717 i 7K 30 18 5 H A Rk,
PRy M K b A2 AR, L2 35 K P 5 e i T I
I8 H A K.

ARG EE RN, S @B L, ICH B s
miR-130a . miR-210 & 3Rk o A WFSEHIE | i fili 53 43
S AN E I miR-130a (5 2R3k, H5 1 J& 341 7K i {4
FHELTEAHSE , 348 H miR—130a 7 38 32 /N 17K 1 - 1/3
Jo 4 JE AR -2 3 B 5 i i B R A i Y
miR-210 Jy Bl 40 45 5 miRNA , B A 0 2 i A 56
PE miRNA (Y EZH T2 —. WANG 5T £ 0,

TE AR AN B A R B T, miR—-210 A 38 1 10 761 30 35 (5
EphrinA3, & #1045 P9 B2 40 i s il 45 . ARWF 5T b
ICH %% END % 1 % 4 20.73% , 7 55 T~ BE A P it it
SPGB 1Y 15.45% , T B 5 0T 98 X 2 AR IS LA T
SRR A — B 2 R4 G, AWFSE T, END 41
A Bt SBP . A B NIHSS ¥ 43 | If i 58 A i = o5 b
miR-130a ., miR-210 & T IE END 41, A B i {4Fs
FABEAE END 4, ABE GCS PE4 K T 4E END 41 ; —
i 22 [l 2 Logistic 73 #7145 4 W, I i (A afi firb
A2 miR-130a } miR-210 & ICH £ % & 4= END
152 ] R 2R I DR 7 328 — 45 il L 1 PR X 1CH £
H IR, LAREAIR END 9 % A2 5% I ik A AR 45 KT
il 2= 5 S0 i P E T, NI AR 4 ICH B & R
ENDPY i i i A Bk % R B8 23 0 = 9N R, A
I 3035 i 25 2R b B AR 7 A 1 S0 R, A
X Fe i 1 e 2 n] S B0 PUIR B AR 25 TR
END £ % £ KUK . miR-130a A GE S5 2 M ik 4 1fi.
SR LT AR Ak T8 A 4 ) SR Ak AT A ARk I
i 3 o 308 75 o AT i 2 2K B R B A0 TS
miR-210 #% iE 55 76 AR SR S S8 3R 4 T, R AR b
A, TR I A AR R, IRl A 2 AR R S 5 0 A
PRI KA R R R IR I SIS B i
5 miR-210 3k K V-5 S0Pk 4 5 8 2 - pf 22 T
B 3 A G, KO, O R T R R
UIBE 3% . ROC i1 42 25 5 /R, I 7 miR-130a.,
miR-210 FUil ICH £ # % £ END i 5 £ #R 7 (8 5 31
4 3.65 . 1.57 , WU 43 51 R 82.35% . 76.47% ; ' 54
435124 80.00% . 86.15% , AUC 43 1] 9 0.824 . 0.868 , 42
75 IfiL 7 miR—130a . miR-210 X} ICH # % & 4= END 1
T &% RE S m L T A PRAG ICH f % % 2E END (1)
BT .

25 BT I miR—130a . miR-210 7 ICH (£ 3%
W Ak, RIS END /9 & A, RTAE S PEAS ICH &
HRAEND W EESH IR iR, @A BRI ICH
HH L% miR-130a, miR-210, %5 3% 1k 7K F 5 %
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1R o S SR BT RS it R AT R 4%, LR AR END 119
KR AR FAFAE B AR L Z AR FE TR B L /N
FEARBEGY , W] BE A7 A7E — i 22 5 b Ah , Il 7 miR-
130a ., miR-210 2 5 END % 4= (1) H A4 A= 9 4 AL 1 i
KA, A REE— 2B IR

& £ X B
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