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# E: BRY MM T A £ (subarachnoid hemorrhage, SAH ) & # R FlAY 2 7 4k i 545 By 2 18] 64 4%/ A b A%
# ( micro-ribonucleic acid, microRNA ) % ik £ 7, #&¥E microRNA #9 % ik 2 FiK T H b 29 db ik L ey B apuhl, 7
& AU & 3 X 4HE & PubMed, EmBase, Cochrane library, VAR ¥ L4 #% % F E %2 ( China national knowledge
infrastructure, CNKI) | 7 7 # # 4 iR R 4 -F & . £ & 4% LA 3 49 A 4% & ( China Science and Technology
Journal Database, CSTJ) . WTEAMEFXHRS 2%, TR T AR EREHIEE O GHAZHE KL HIEE (Gene
Expression Omnibus, GEO ) VAR Y H & ik # 4 4% % ( Array Express) . %45 SAH £ % F £ T microRNA Rk KT 5 R
FlAY 2 4tk B4 By AR R g m P st RAT 5, Mk nt i h i EZ 2022 F 8 A, KRAH# £1E (mean difference, MD ) &
H 95% E4Z X M (confidence interval, CI) *F microRNA %X 25 Rt 4745, *F £ F %1% microRNA #53ek Biti75
ST, BER RAMANE AT 2017 ~ 2022 64 6 AR, AR KA % R Rankin % & (modified Rankin Scale,
mRS ) 54V 2 ) ek 54 B TR 4E . Meta 9474 RiA %, miR-152-3p [MD=-0.31, 95%CI (-0.50, -0.13) , £
P =0.006], miR-221-3p [MD=-0.26, 95%CI ( -0.40, —0.11) , #+1iE/& P=0.005], miR-34a-5p [MD=-0.28, 95%CI ( -0.46,
—0.11) , #EJE P=0.009] AP Z AR L RIFBH AR P REAKPRTAZIRIRARREL, 2FELH%ISF
# L. M miR-210-3p [MD=0.23, 95%CI( 0.10, 0.37 ), $F:E)5 P =0.006] #= miR-193b-3p [MD=0.16, 95%CI( 0.12, 0.20 ),
HrEJG P=0.002] AV 2 fe M S RAT & F 09 AR ISP A fo b R KF B TAZE AR AR R EH, 2FAAKIIF
L, LA E 5 ELF PIBK-AKT 15 5% 5 SAH B 44v Z otk L e Ak, 4518 SAH &4 KRRV Z ik
H 45 B2 18] microRNA Fik 2 57 B A %3t 3 & 3L, microRNA A Z A H A Zheeik 5 & meyAmirtdn, AR
LHHESE T PBK-AKT 15 5 il 84 £ SAH % H4h 250 fb ik 5P 09 K424 A .
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Meta-analysis of Differential microRNA Expression between Different

Neurological Recovery Outcomes in Patients with Subarachnoid Hemorrhage
HAN Yue', ZUO Jiwen', CHEN Lili', WANG Jing’

( 1. the Third Department of Surgery, Zhengdingxian People’s Hospital, Shijiazhuang 050800, China;2. the Second
Department of Obstetrics, the Fourth Hospital of Shijiazhuang, Shijiazhuang 050011, China )

Abstract: Objective To evaluate differential micro-ribonucleic acid (microRNA) expression between different neurological
function recovery outcomes in patients with subarachnoid hemorrhage (SAH) and to explore the potential mechanisms affecting
neurological function recovery according to the differential microRNA expression. Methods Literature databases including
PubMed, EmBase, Cochrane library, China national knowledge infrastructure (CNKI), Wanfang data knowledge service
platform, China Science and Technology Journal Database (CSTJ), SinoMed, and the gene expression databases, including Gene
Expression Omnibus (GEO) and Arrary Express, were searched from inception to August 2022. Study reported the microRNA
expression in SAH patients with different neurological outcome were included. The microRNA expression results were pooled
using mean difference (MD) with its 95% confidence interval(CI), and the target genes of significantly expression microRNAs
were selected for enrichment analysis. Results Six studies published between 2017 and 2022 were finally included. The
neurological outcomes were all assessed using the modified Rankin Scale (mRS). Meta-analysis showed miR-152-3p[MD=-0.31,
95%CI(-0.50, -0.13), adjusted P=0.006], miR-221-3p [MD= —0.26, 95%CI( -0.40, —-0.11), adjusted P =0.005], and miR-34a-
Sp[MD=-0.28, 95%CI( —0.46, —0.11), adjusted P = 0.009] were lower expressed in the cerebrospinal fluid of neurological good
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recovery patients than that of poor recovery patients with statistically significant. MiR-210-3p[MD=0.23, 95%CI(0.10, 0.37),
adjusted P = 0.006] and miR-193b-3p[MD=0.16, 95%CI(0.12, 0.20), adjusted P = 0.002] were higher expressed in cerebrospinal

fluid or serum of neurological good recovery patients than that of poor recovery patients with statistically significant. The

enrichment analysis revealed that the PI3K-AKT signaling pathway was associated with neurological outcome after SAH.

Conclusion There were differences in microRNA expression between different neurological functional recovery outcomes in

SAH patients and microRNA was expected to be a biomarker to determine the neurological recovery outcome. The enrichment

analysis validated the key role of the PI3K-AKT signaling pathway in the neurological recovery of SAH patients.

Keywords: subarachnoid hemorrhage; microRNA; neurological function; meta-analysis
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xr2 microRNA ZEAREHAZINEELE T SAH BE P RIEK TR meta DHER
RN BOEEECE P (%) B 0 A A BB AR
BIBOAE (95%C1) P WFIERG PH BB (95%CT) Pl BER P
let-7b-5p 4 0.00 -0.14(-028, 0.00)  0.051 0.157 -0.15 (<035, 0.04) 0.117 0.395
miR-125h-5p 4 4290 -007(-026, 0.11) 0429 0.589 -0.19 (<053, 0.16) 0.288 0.623
miR-130a-3p 4 6280 -0.08(-022, 0.06)  0.280 0.519 -0.17 (<055, 0.20) 0.368 0.670
miR-152-3p 4 000  -031(=0.50, -0.13)  0.001 0.006 -0.34(-0.59, -0.10) 0.006 0.058
miR-15a-5p 4 6740 0.08(-0.10, 025) 0407 0.579 0.05 (-0.42, 051) 0.845 0.893
miR-15b-5p 4 0.00 -0.03(-0.17, 0.12) 0721 0.810 -0.03(-0.17, 0.12) 0.721 0.853
miR-16-5p 4 29.80 0.03(-0.14, 020) 0723 0.810 0.03 (-0.14, 0.20) 0.723 0.853
miR-185-5p 4 4870 -0.06(-020, 0.08) 0394 0.579 -0.06 (<020, 0.08) 0.394 0.670
miR-19a-3p 4 1720 -0.05(-021, 0.12) 0578 0.713 005 (<021, 0.12) 0.578 0.792
miR-204-5p 4 000 -0.23(-043, -0.04) 0018 0.073 023 (<043, 0.02) 0.028 0.149
miR-20a-5p 4 13.40 0.09(-0.08, 026) 0303 0.519 0.09 (-0.08, 0.26) 0.303 0.623
miR-21-5p 4 000 -023(-044, -0.01)  0.040 0.149 -0.23(-0.48, 0.01) 0.063 0.237
miR-221-3p 4 0.00 026 (<04, -0.11)  0.000 0.005 -0.26 (<040, -0.11) 0.000 0.007
miR-222-3p 4 7130 -001(-0.16, 0.13)  0.848 0.872 -0.05 (<040, 0.30) 0.782 0.853
miR-223-3p 4 0.00 0.22(0.00, 043)  0.045 0.153 0.22(0.00, 0.43) 0.045 0.210
miR-24-3p 4 0.00 -0.04(-0.17, 0.08)  0.509 0.650 004 (<0.17, 0.08) 0.509 0.754
miR-25-3p 4 43.20 0.07(-0.09, 023) 0378 0.579 0.08 (-0.17, 033) 0.537 0.764
miR-26a-5p 4 3960 -0.12(-029, 0.05  0.153 0.377 ~0.11 (<039, 0.17) 0.448 0.690
miR-27b-3p 4 0.00 -0.12(-031, 0.08) 0239 0.466 -012( , 0.08) 0.239 0.553
miR-29a-3p 4 2070 -0.14(-028, 0.01) 0061 0.175 18 (-0.46, 0.09) 0.194 0.514
miR-29h-3p 4 360 -0.12(-029, 0.06)  0.207 0.448 -0.12 (<036, 0.12) 0.324 0.631
miR-29¢-3p 4 6460 -0.08(-020, 0.04)  0.179 0.414 -022(-052, 0.08) 0.152 0433
miR-30a-5p 4 0.00 -0.11(-028, 0.06) 0218 0.448 ~0.11(-0.28, 0.06) 0218 0.537
miR-30d-5p 4 51.90 0.06 (-0.06, 0.18) 0309 0.519 -0.04 (<031, 0.23) 0.779 0.853
miR-328-3p 4 000  -027(-048, -0.05)  0.014 0.066 027 (<048, -0.03) 0.014 0.088
miR-34a-5p 4 170 -0.28(-046, -0.11)  0.002 0.009 -03 (<054, -0.07) 0.011 0.080
miR-34h-3p 4 0.00 -0.17 (<040, 0.06)  0.143 0.377 -0.17 (<040, 0.06) 0.143 0433
miR-361-5p 4 54.80 0.02(-0.11, 0.14) 0773 0.841 0(-038, 0.38) 0.994 0.994
miR-451a 4 67.70 0.04(-0.17, 026)  0.694 0.810 0.1(-038, 0.59) 0.672 0.853
miR-486-5p 4 57.60 0.1(-0.10, 0.30) 0342 0.550 0.19(-0.27, 0.66) 0.416 0.670
miR-92a-3p 4 82.40 0.01(-0.12, 0.15) 0842 0.872 0.07 (-0.44, 0.58) 0.784 0.853
miR-93-5p 4 0.00 0.01(-0.16, 0.17) 0941 0.941 0.01 (-0.16, 0.17) 0.941 0.967
miR-9-3p 4 94.70 044(0.17, 0.71) 0.0 0.009 1.41 (-0.08, 2.89) 0.064 0.237
miR-502 2 9200  -043(-1.68, 082) 0.498 0.650 -2.83(-9.65, 3.98) 0416 0.670
miR-27a-3p 5 76.40 0.14(0.10, 0.18)  0.000 0.000 -0.04 (<029, 0.21) 0.751 0.853
miR-210-3P 3 0.00 0.23(0.10, 0.37) 0.0 0.006 0.23(0.10, 0.37) 0.001 0.007
miR-193h-3p 2 0.00 0.16(0.12, 020)  0.000 0.002 0.16(0.12, ,0.2) 0.000 0.004
23 AMEE>HER K3, XEREIK 3-kinase/protein kinase B( PI3K-AKT Y355 5@ .
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#5737 3%3K microRNA [ FESER T T8 b F A,
PI3K-AKT {55538 % 7] e 7E #i Z8 DO REVR &R 4% I vh &
T EEMER.
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WFFE I A e A bR DA 5 ) 22 A PR L Y miR-
34a-5p /K EH P miR-34a-5p /K F 5 /N
BN IR AR AR OC P52 S5 4N, BF 90 & BRI 25 41 % 1)
B, /N BN N miR-34a-5p 2835 /K g w20
R, miR-34a-5p B A] B 2 700 44 2840 Bt P-4 A0
Sl T P SR SAH B H IR A THREMR 5 .

EMATIREMKE RAFEE T, miR-210-3p I
miR-193b-3p Fik & LE. 7 —I0A XL Y
I RULEERFZE T, AN I miR-210 63k AR
IR P 6, £ 3 TS S R Sy S B R 2R B ALY I
PRSI ZE IR S T ek 1] 78 5 T 4 AT A= 04 4 i Ak
PEYY, AENLIE 1A A 2 T 4B miR-210-3p AU R
ik, TR B ARG LA S AR T B 7E SAH R
R ERITE AL 7S o, 3R Y75 miR-193b-

3p FILAKEHE & S 2 BB R R A A U, 6
IR miR-193b-3p 1438 il i 4% I\ h BE W% U8 5% SAH )
YIRS R 27T O B A . AR L I A B b 475
AR, FF AR SAH J5 IR 4l 20N A 1 IR 7 1) 4
KA B R AE SRR, miR-193b-3p T i
0 BB A% IR B ke L P AR 7, SRR R O
FI B4 P, miR-210-3p A miR-193b-3p A fig i
T I A o 2 0 0 1 TR AT 2 e s 1 7K P S AL o
B THABYER, AT SAH JF W& UIRERE .

B LR B 4 Ml PIBK-AKT 15538 5
SAH B& WA TNReE 45 /M. BARH PI3K i
PEREIN, PETN {EM AR S 2 D) Be Ik S R AFAHC
PI3K-AKT i@ #7E SAH HEHLE], A dmumisph
RN W, A A R SR R R K
R RS SRE AR A TR % 24 Dy Tl . 78 SAH
YRR, PI3K-AKT {5 58 Gt s A B T
T N S | LT e O R Rl
TR A i A, TSR T SAH & A4 5 i fh 28
TheeME B, [, PI3K-AKT {553 B IE 1 TH e
RS o 28 i A T LA U T g AT BT R
FRBE: B 2T 24 40 i A 1 PR 7% SAH sh A Al i 47
T, f# PBK-AKT {558 B T m, 4l T
FRZANA AW, FRAG T ISk, AR AR 4
FEAEHER 2 IhREMRSE % I K FeWF I N A G I e
JE AL TR A AN L B AR AR 2 B A, o 7 52
& ( «7-AChR) ¥ a0 = il fg, ¥agHE B % L
P8 PIBK/AKT {5 i i, DTS i 2 4 i i 473
PEITZE % SAH 1 B A 2T RERERT 7

ARHFFEATIREAG LT B . OARBFSIBE T 1
HAR SAH JBEWEE T RiA)T, HHERE
FRIE BRI R TR A RIS RN B B 4y
AP, ARSEBR T 25 5 R R SR T B
SRR, QARMIFRANMAT 6 W5y, H
T IS K B F R — BB . 38R T2 2 i F
FERNFAMIF 5T 25 A TIAE . AW T T A
AALFGHNE MK A . 598 microRNA H£& 25k
LA BRI RE S, AR BIREASRIEATI R AT RE 23 Xt 45
Tt R . @FTA ST S HERR T 7R R R ZET
R, 200 ER A BB T B2 X 45 SR s i

i LTk, AR LA 8 SAH BE A
[F] # Z2 Ty RE Kk A2 45 )53 22 (8] microRNA )ik 22 5,
INHFEMZ D BE R 2 R A4F B P, miR-152-3p,
miR-221-3p Fl miR-34a-5p 7K ¥ T i, 1 miR-210-
3p Al miR-193b-3p K-V B, 225 BAG =5 L.
A B KEGG &40, AN PIBK-AKT 17
53 FETE SAH A M AT R A R B T OCEERY
1EH.
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