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H E.HE RAEeEMEREE X BM) E)LaF P #0 RNA(mIR)-17-5p, miR-141-3p K -F & 6 K & 3L,
Fik #BRIHFBEAKRFE—MBER 2019455 A £ 2022 F5 AKEM 111 4 BM BILIEAF LM, % &R
Bl 111 #l4 BRARAR L EAE A 2 B, RA £ %k EE PCR(QRT-PCR) 4 M 2 7 miR-17-5p. miR-141-3p
# 7K F ; R A Pearson #8 & 547 BM £ )L F miR-17-5p.miR-141-3p K+ 5 Xz B FaoAn kM, KA $ A%
Logistic B2 447 BM X £ 8% a B &, KA 2K H A4 42 (ROC) ¥ & 4T miR-17-5p . miR-141-3p &K F #f
BM 845 fa, R AR fF miR-17-5p.miR-141-3p K -F rb 3+ BB 20 B F B A& (P <<0. 05) , AF % 40 fo 7%
¥ C R &8 (CRP) 45 % R (PCT) ., F#HZ-y(AFN-v) I 3R 5L B F-o(TNF-) . & 28 A~ % (1L)-1B.11.-6
KA B4 R F 3 (P <{0.05) ; Pearson #8 % % 5 #7 2 &, miR-17-5p, miR-141-3p 5 CRP,PCT,IFN-7,
TNF-o I1L-1B8.11-6 £ i #85% (P<C0.05); % B % Logistic 5 #%4 £ % 7~,CRP.PCT.IFN-y, TNF-o,11-18.11-6
2 %k BM & A8 B & (P<<0.05),miR-17-5p.miR-141-3p & %% BM X £ #54% 3 A % (P<{0.05) ; #% %
ROC W& 2 # #F 4=, 2 7F miR-17-5p K-F#4 B BM 65 ¥ & F @ AR (AUC) # 0. 756, 2. 7F miR-141-3p K -F# B
BM # AUC % 0.720, =% B4 ¥ BM 49 AUC %4 0.819, =% B 469 AUC R LALLM F K (Zysn o mnirsy =
2. 278 Zyers vs. mir1113p = 2. 425,P<C0.05), &€ BM BILAF ¥ miR-17-5p . miR-141-3p R F K&k, =% 5 £
JE B FRFA LB = FBA KN st BM 4B LR 5.
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Levels and clinical significance of miR-17-5p and miR-141-3p
in the serum of children with bacterial meningitis"
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Abstract : Objective To investigate the levels and clinical significance of microRNA(miR)-17-5p and miR-
141-3p in the serum of children with bacterial meningitis (BM). Methods A total of 111 children with BM ad-
mitted to the First Affiliated Hospital of Xinjiang Medical University from May 2019 to May 2022 were in-
cluded as the study group,and another 111 healthy children who underwent physical examinations were in-
cluded as the control group. Real-time fluorescence quantitative PCR (qRT-PCR) was used to measure the ex-
pression levels of serum miR-17-5p and miR-141-3p. Pearson correlation was used to analyze the correlation
between serum miR-17-5p, miR-141-3p levels and inflammatory factors in children with BM. Multivariate Lo-
gistic regression was applied to analyze the influencing factors of BM occurrence. Receiver operating character-
istic(ROC) curve was applied to analyze the diagnostic value of miR-17-5p and miR-141-3p levels for BM. Re-
sults The serum levels of miR-17-5p and miR-141-3p in the study group were obviously lower than those in
the control group (P<C0. 05),while the serum levels of C-reactive protein (CRP) ,procalcitonin (PCT) ,inter-
feron-y (IFN-7),tumor necrosis factor-a (TNF-a) ,interleukin(I.)-18,and 11.-6 in the study group were high-
er than those in the control group (P <C0. 05). According to Pearson correlation analysis, miR-17-5p and miR-
141-3p were negatively correlated with CRP, PCT,IFN-v, TNF-a, IL-18,and 11.-6 (P <{0. 05). According to
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multivariate Logistic analysis, CRP,PCT,IFN-v, TNF-a,Il.-13,and 1L.-6 were risk factors affecting the occur-

rence of BM (P <C0. 05),while miR-17-5p and miR-141-3p were protective factors affecting the occurrence of
BM (P <C0.05). According to the ROC curve, the area under the curve(AUC) of serum level of miR-17-5p for
diagnosing BM was 0. 756, and the AUC of serum level of miR-141-3p for diagnosing BM was 0. 720. The
AUC of the combination of the two for diagnosing BM was 0. 819, which was larger than that of single detec-

tion (mebinz\tmu vs. miR-17-5p = 2' 278 ’ chml)inmion vs. miR-141-3p - 2- 425 ’ P < O- 05 )- COHCIHSIOH

The expression levels of

miR-17-5p and miR-141-3p in the serum of children with BM are reduced. The two are related to the levels of

inflammatory factors,and their combined detection has a high diagnostic value for BM.

Key words: bacterial meningitis;

21 T P i T % (BMD & — i i K A= iy B4 Hp X f 2
FRG(CNS) B 9595 » B A AR 1 19 % 952 55 F g AL %
LTS240 L, il % B B (BBB) 18 % 7 1 25 fk & BM
M EZ R HLE . BBB & H A2 FEHE 4L CNS 5
SZANFRIE ARG RS 28 BM K 5 ¥
PIFILE S I H BM £ E WA R B & R4 5
TBEIE » A0 A AR K W R R IR R s )
REfele) Bl A% Bk (SP) J& BM % Fg ik 2
— , SP RG] T % B B Y 2R RE KN, AT I E T
Wi it . Pr 25 B2 TR 9T BMLHRUR
ARA N ES A WE5E W, 25 50 40 X 7
A5 IR R PE B T (TNF-o) | F1 40 A % (TL)-18 il
11-6 7£ SP fiki 5 4 58 3 A I A W (CSF) b iR,
IR % BM LI 5 9 6E BB A0 5C 1Y 48 br A
FE ., /N RNA(miR)-17-5p J2& — F 24 Py Bz 4
6L 9 700, T o i A T O R A AT P B AR Y P
R iR AR R R IR P miR-17-5p K F [
% miR-17-5p FHI WL 55 T cire-Memol i {% % Bl 48/
524 (H/R) AR 35 R il 487 9 B2 48 B C(HBMIVEC)
PGB E R . BRI IE S B IE M REEE 1 (AR TIT
FRUGE 1 B IR H P R 40 CEC) T 1 1Y % %5 42 (TTs)
% 15k V5 S5 BBB i@ B L . miR-17-5p 78 AR(1-42) %
K EC Ak SRR, 380 miR-17-5p 7K ~F AT [ A%
BBB i@ & PES . 4E4RIE . miR-141-3p 4 B A M 4 5
FREAEF A miRNAY i 4, miR-141-3p ] L3 i
B R R T 1 (CHMGBL) SR 31 fh] it 48 4% Bk 3 7%
SR I R A0 R BM o BUASE B 1 4 R S v
miR-141-3p il 3 8 [5] CC #afb I F B A& 16 (CCL16)
TEZL AL 9% 1 9 B0 B2 b 4 8 B G B miR-
141-3p REWE 10 20 0 T~ o AT R 37 40 B 6 32 g 2 b
(LPS) 5 S (1 4 0 J 17 A4 g #2451 . {H B & T
BM HJLIM & # miR-17-5p. miR-141-3p Y 7K F I IIfs
PR SR 58 AR X B = L R G, A AF 5% R 3 miR-17-5p.,
miR-141-3p £ BM & JL IfiL 3 o (9 7K S I 43 i e xf
BM (2 Wi 14 .

1 #ER5HE

1.1 — %R BEECARE 2019 4F 5 H & 2022 4F 5
AWER 111 1 BM BILE R WF s 4, Horh 55 55 fi
1 56 ], AR (4. 57 £ 1. 12) %, Y BRI 111

microRNA-17-5p;

microRNA-141-3p; diagnosis

191kt BREAAAS, L ZE A R X B 4l . o 5B 58 i) . % 53 .
SEHFER (4. 3511, 04) %, WAL TR AR IR Lt K, 22
SHGIHFE X (P=>0.05) BA A e, 9 AbRE:
(DA FE A L5 38 3k A R A | I 3% 5= S5 1 12
i BMY 5 (2) J6 Ho At Ak df 22 2R G e L 0 R
T A5 45 HEBR bR A - (1) BL P2 IF A 2R 4K B L
) HAERFRRMAERG K EWIE; (3)H 12 Mk
PRSI , i W FR G0 9 0 L O P R B O 4 (O B2
PHEAWEIT . MAJLERZKTFHANFES 505,
P BRI ET ., EREHZE R SHtEAR.
1.2 ik

1.2.1 X2 5RH Trizol 5] C b i35 98 A= W L%
AR E L5 :15596018) s M-MLV F %% iR 7] & (b
WREEFHARRA AL 515 :RP1105) ; - T4 %R (IFN-
¥) TNF-a IL- 13,116 FFI fe s W B i 55 CELISA) i 7]
&g EEA YR A R AR, K525 258 . E-EL-
R0009C ., E-EL-M0049c., E-EL-R0012C. E-EL-R0015C) ;
EREOHL(E E Hettich 24 &), A5 . Rotofix 32A) ; #8
TR SR AN AT L 235606 B 3 G R 4 & B AT BR
], 845 . ND-1000) 5 52 i} 2 ) i i PCR(qRT-PCR) Y
(Rl AR A B A 7L S . MA-6000) 5 42 H
SRR BT R T B A R A IR A R AL
PUZS-300),

1.2.2 gRT-PCR AW I 7 miR-17-5p. miR-141-
3p K RENABILABEY H & ki 5 mL, ¥ I
W R T i P L 76 3 000 r/min K 14F F B O
15 min, ¥ MIGEELE T — 80 CHEM, (1) I 15 FE A4 i
RIG HE A TRIzol I F 58 40 1R A1, SR J5 in A G475 T
VE L B0 R RS LB WO A SN BT IE RNA, Y%
Je ARAR B RNA L FH 40 606 B TH R I R 55 5 RNA 1
P’&E%ﬂgﬁg aﬂluﬁﬁ[ﬁg(Azao/Azso)ﬁ’—gi 1.8~2.0 Z.
6], J H vk BE > 25 ng/p Ll (AR AR R A7 30 5 S N
(2) 2R it s ik ) &0 RNA 56 528 i 5 4+ DNA
(cDNA) ,cDNA #HEALRAETE —80 CUKAFFH . %
FRZE .5 X RTase Reaction Buffer Mix [[ 2 pnlL,Evo
M-MLV RTase Enzyme Mix 0.5 pL.,Oligo dT(18T)
Primer 0. 5 pL., Random 6 mers Primer 0. 5 pL, &
RNA #4400 ng, LA RNase free K #MITZE 10 pl,
(3) L cDNA M, K SYBR Green PCR Kit i
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F & (Takara) £ PCR #" 8% (3£ [ BIO-RAD 24 &)
EHEAT qRT-PCR 414 52 B, 38 3 AL 4% A 4 3 Qua-
ntStudio qRT-PCR Software W4 9¢ 15 5 3 1T
fige 11 £ 43 BT A W0 3155 B PR 28 (B (Co) L B U6 g i
%,2 " B miR-17-5p . miR-141-3p F kKA
X #ikft, qRT-PCR B 1K & : PCR Master Mix 4

pL, BWEGIH 0.5 pL, TSI 0.5 pL,cDNA Bt 2
pL MAZE K 20 pl; ¥ 38 554 97.5 °C 8 min;
97.5 °C 30 5,60 ‘C 20 s,72.5 °C 10 s, 3t 40 PMEIR,
S B 51 R s AR N | A R B S
* 1,

*1 qRT-PCR 5| ¥ FF 51

B El 514 5" —3 Rl 51 4 5" —3'
miR-17-5p GCGGCTATGGCACTGGTAGAA GTGCAGGGTCCGAGGTATTC
miR-141-3p GCTGCGAAGTGGAAACCATC CCTCCTTCTGCACACATTTGAA
U6 GTGCGTGTCGTGGAGTCG AACGCTTCACGAATTTGCGT

1.2.3 I3 RAEH F KR 4 A3 3h A k4 A
K I 1M H C- K20 8 1 (CRP) (B 45 & 5 (PCT) il 7k
S ELISA I 5E I 3% H IFN-v, TNF-a, IL-18,1L-6 A
KA. JEAE R BN IFN-y . TNF-a,IL-18.IL-6 ELISA
TR £ U A 5 DR A7 B0 B B v & 15T L R P AR U R
[F] ¥ 3 v s W S (B R A 7 00 A, S S WROR B Sk T
Eh 2, T —20 °C ok 46 v B & 78 FEAS, g Ok,
FE A FEARWOGREE AR Y8 TAE M et B & HEA ML IFN-
Y. TNF-a IL-13.1L-6 /K,
1.3 SGiitefabs R SPSS25. 0 8iit2# #ih k 47
BT, B A T i 8O $UfT Shapiro-Wilk 1E 2 4
o 56, DA DB I A 0 A A A I A 2 A i s DA
x5 FTm X TFARE LML P miR-17-5p . miR-141-3p
TN 4 AE R - K S 78 1 4 R He A o A, R ¢ K
B s THECHORER R ECGR R R A X K 585 B A Pear-
son M & PE 43 BM & LI 3E ' miR-17-5p. miR-
141-3p KF 5 RAE K+ Z [ B & R s Z W & Logistic
[ 20 B BM % AR 52 e B 3R 5 23 1) 32 038 T AR R Ak
(ROC) 14k 43 #r miR-17-5p. miR-141-3p % BM {412
Wit . L P<<0.05 AZESFHG I #E L.
2 % ES
2.1 P4 M E miR-17-5p. miR-141-3p /K 3 19 b 8
WS4 1% miR-17-5p. miR-141-3p 7K Lk %) B 41
WBFERR(P<<0.05), W2,
*x2 MWLM E miR-17-5p.miR-141-3p K EHIEL B (= + )

. X MR 2 W IE 4l
Eizkan ¢ P
(n=111) (n=1101D)
miR-17-5p 1.03+0. 21 0.5340.09 23.057 <<0.001
miR-141-3p 1.05%0.19 0.56+0.11 23.514 <<0.001

2.2 PHALIMIE RAE R FARE WA W58 4 il i
CRP.PCT.IFN-v, TNF-a,IL-18,1L-6 7KF Ho X} BR 40
BEIE(P<<0.05), W3,

2.3 WA M miR-17-5p. miR-141-3p /K F 5 &
SER F A P miR-17-5p. miR-141-3p 5 CRP,

PCT.IFN-y, TNF-a, IL-18, IL-6
0.05), W4,
®3 THANBFREERFRENLR(rLs)

B L (P <

B X R AL Wt 4l
=L 7N t P
(n=111) (n=111)

CRP(mg/L) 1.59+0. 31 10.2441.84  48.841 <C0.001
PCT(ng/mL) 0.0720.01 0.5620.11  46.739 <<0.001
IFN-v(pg/L) 37.45+6.54 118.56413.17 58.115 <C0.001
TNF-a(ng/L) 15.47+2. 84 55.694+8.26  48.513 <C0.001
IL-1B8(ng/L) 24.18x4.25 61.3849.64  37.201 <C0.001

IL-6(ng/L) 4.5140.91 16.8443.23  38.711 <C0.001

F4 ARAME miR-17-5p.miR-141-3p k£ 5

REEFHHEXRE
miR-17-5p miR-141-3p
Ei=E7N
r P r P

CRP —0.593 <20. 001 —0.633 <20. 001
PCT —0.634 <20. 001 —0. 506 <20. 001
IFN-v —0. 546 <20. 001 —0.614 <20. 001
TNF-a —0.473 <0. 001 —0.682 <0. 001
1L-18 —0.628 <0. 001 —0.708 <0. 001
1L.-6 —0.461 <0. 001 —0.492 <20. 001

2.4 ZHZE Logistic W IH 5 #r m BM & 4 19 H
E UBMEREKERNHNLHGE=1,H=0,%
3.4 S A i 3 M 25 B 4E A5 (CRPLPCT . IFN-v,
miR-17-5p . miR-141-3p) fE I A A& &, A & & ¥ K i#
LeAs VA Z I & Logistic [0 7438, iR 38 2 1 &
Logistic 2 # 45 % & 75, CRP. PCT. IFN-vy, TNF-a.
IL-1B.11L-6 ;&5 M BM & 4= 1Y f& B K & (P <<0. 05) .
miR-17-5p . miR-141-3p & W BM % 4 1 {4 31 [ &
(P<<0.05), W# 5,

2.5 % miR-17-5p. miR-141-3p /K F %} BM i2
MEAHr LBM 2R AKERRERECGE=1. K=
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0), A miR-17-5p . miR-141-3p N &2, R £
K Logistic [l JH 45 K P 45 A 15000 HE % 4% 1k 15 5]
S0 A5 YU ARE %6, 7] B T 00 AE 236 4 Sy G 56 A o 22+l

ROC #h£k, 25 Won , " HBA 2 W BM il 2~ i
AU T P& BT (Z s s miirsp = 2. 278,
Zots o, micaiiay =2. 425, P<C0.05), W36,

x5 BM & & 9 8 M & 3= 43 47
5 B SE Wald X OR 95%CT P
miR-17-5p —0.863 0.314 7.549 0.422 0.228~0. 781 0.006
miR-141-3p —0.944 0.252 14,038 0.389 0.237~0. 637 <0. 001
CRP 1.049 0.361 8. 439 2. 854 1.407~5. 791 0.004
PCT 0.750 0.284 6.983 2.118 1.214~3. 695 0.008
IFN-y 1.152 0.392 8. 643 3.166 1. 468~6. 826 0.003
TNF-a 0.838 0.227 13. 632 2.312 1. 482~3. 608 <0.001
IL-18 1.321 0.424 9.714 3.749 1.633~8. 607 0.002
116 1.439 0.461 9.748 4.218 1.709~10. 412 0.002
£6  MiF miR-17-5p.miR-141-3p 7k FE 3¢ PEIR B , miR-17-5p Wi 5 IME N K EKEF A
BM 2 B 48 53 47 (VEGF-A) 1Y 3'-4E B X (3" UTR) £ 4 341 1 A
. AUC esyer | MECRSRE L Fi Ik P9 B 4 (HUVEC) H VEGF-A %31k, 7E EC EP
o O A F e T B AR T L A R b K M 3 A I
miR-17-5p 0.756 0.693~0.818 80.72 61.21  0.58 R IE S & B, HBMVEC ' IncRSPH9-4 fig 4% i i
miR-141-3p 0.720  0.652~0.788 73.62  63.76  0.62 F6Y miR-17-5p WY 38 4+ P 1 4 >f 8 77 2 5t 6 )8 38 1
1A Kl 0.819  0.765~0.874 93.45 51.82 - F 3 (MMP3) 19 435, it il 77 HBMVEC it TJs
R — FOREIRTS L AR I 3 3 Bk CAAAD B IF 5T & BRI
s w w JUi7 18] 72 5% T 40 L CADSCO) i A= (1 51 s 44 CADSC-exos)

KL% BM & BBB (4N H B &5, i
BN K7 2 BBB 1) 45 ¥4 R 2 B8 Jk filf . 76 4E £F BBB 1 5¢
HPE R CNS B2 87 i & 15 5 HEAEHS . 24 CNS K
U 1) 440 TR B G i, FLAR 23 05 B e e R GE 51 & i B ) 48
E SN (AT RE I AS B2 A %5010 o 40 BR7 4k 2 75 T K
22 RGN BT RS R AE O 5 | R — 2D 1) 24 2P
B BB AT RE S S EAE T A BT 0 R 2 A
Ut . 548 5 90 1 56 A9 1L 35 AR 0 S 9 . X BM
WoE o E

TR B 28 R GE AR 25 5 52 B R E RN 51 Y 7K b
ORI TR T A A= = e 2 [ R
20 0 IR A AR e 28 R G IR Y R LR P R R
AR, U EP . TNF-o. IL-18 F1 IL-6 7 BM
B MR P R AT X 2 W B B R R
R R N L P PCT M CRP K F 247
B T2 BM B9bs S W 2 —, SR 52 9, AT A &%
HEBR BM. 450 52 B¢ 0 AT A s kR BME L ARAF 5
S5 R BF S8 41 i CRPLPCT . IFN-Y, TNF-a,
IL-1B.1L-6 7K P40 xt B4 W 25 T i . X — 25 SR 5 Bk
WF9E 45 3 — 3%, 3278 BM (0 & A 5 468 0 2 U1 Al
5, BM BILIR A7 AE SR B R AE R, £ N E Lo-
gistic [A1 9 43 #1 & 7% . CRP, PCT, IFN-y, TNF-a, IL-
1B.1L-6 J& BM G N & .

F miR-17-5p Wi F ik 58 T ADSC-exos 7 AAA
P 2k AR v 8 E R YT T RE S 1 A ) 0 3 A T X
— A L ERFE R T miR-17-5p 7E 48 AE PR
W R ETAEN ., AU R BN, 5 a8 RRL
L, BM LI A9 miR-17-5p /K- i & AR,
XN HE BM & A B EE—EEH.,
B 78 K W 3% A B JER G 19 B I R, HBMIVEC
miR-17-5p S F R EY . Pearson #3147 &
P, miR-17-5p 5 R AE R F /K F 52 B A5G . X R —
F ] e 3 4 R 48 AE 7E BM Y 2 9 AL AR AR 4 R
H. ZHE Logistic W44 81 78, miR-17-5p J& &
PR X 0] BRI TR 09 48 A 22 I W BM )k A=
ROC i1 Bn . miR-17-5p Xf BM HH —E W&
AR

miR-141-3p A8 o 1) 1 {2 2 40 i F F TNF-o B¢
B, AT O 2 e ot A M A b A SR B2 T AR
LPS 55 19 2 PE I 0 F 38 25 5 1iF CARDS) K R AY
H, miR-141-3p M3 B TR A% LPS 3 300 R 4E .
F AL L AT 4 Ak, miR-141-3p il 34 Keapl/Nrf2/
ARE {553 4 ARDS W & ¥ 08058 4 i A1 Ak I 3
7SI AT AR i M S . AT SE R BoR S {dEE
KL %, BM B LIS 9 miR-141-3p /K- 12
LR, X R T FHTE BM B R Aot B R 1 — EAE
o A, miR-141-3p /K7 ICH & I 7 h %
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PR Y MR Pearson #H 56 1 4 HF & W, miR-
141-3p F ik 5 RAE W 7K F 2 8 5 MH o, X R
miR-141-3p 7 GE 3 1 410 il 48 A 46 BM 19 & 95 MLl
HEPAEM. £ £ Logistic A4 # i 78, miR-
141-3p /& BM B L9 &K 3% il RRE- AL T8 i 48 45 2
HIWF BM 19 % 4. ROC £k 43 #F 2 7%, miR-141-3p
Xt BM B —E W2 ki E. —2% miR-17-5p,
miR-141-3p BA 7 #7, 45 2R o —Z RS2 Wi (5 &
T H A2 W (E S 16 R TP B LIS miR-17-5p,
miR-141-3p /K4 HIKF 0. 58 F1 0. 62 i}, L& 4=
BM I HE3R B &, I R 77 25 D) ¢ i BL S AR B , KB
HATIRIT .

g b ik, ARG I 45 SR R BM B L I v
miR-17-5p . miR-141-3p K [EAK, — & 5 R IEH FK
A7, H B BRI X BM 2 Wt (8 . ASHF
G Sk 1 — 25 1 0 5 R PR N FH 2 4 T 0 25 1 Bk 2 4K
Pt o AHTE BLE AR AR 5T FE A B A XN, T RE S 3L
I LE A — 5 W 22 . 55 AN AR 58 K BE R miR-
17-5p.miR-141-3p 7 BM &9 b BARVE R, o ok i i
FE T B KA G AT i — 25 507
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