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e 7 miR-141-3p . KEAP1 K -F, i@l it Pearson 48 % % # % # NARDS # )L i miR-141-3p 5 KEAP1
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27 miR-141-3p K P& T 5 B 4L , KEAPL K -F & T 4 B 48 (1 = 14. 288.12. 596, P <C0. 001), miR-141-3p &
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A miR-141-3p R -F KAkAf KEAP1 RFH&. = F EmtEm TR R RE A L. o miR-141-3p KEAP1 &
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Serum miR-141-3p, KEAP]1 expression and clinical significance in neonatal
acute respiratory distress syndrome”
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Department of Neonatology , Taihe Hospital Affiliated to Wannan Medical
College s Fuyang , Anhui 236600,China
Abstract:Objective To investigate the expression and clinical significance of serum microRNA-141-3p
(miR-141-3p) and Kelch like epichlorohydrin associated protein 1 (KEAP1) in neonatal acute respiratory dis-
tress syndrome (NARDS). Methods A total of 121 children with NARDS admitted to the hospital from Janu-
ary 2022 to March 2024 (NARDS group) and 65 healthy neonates during the same period (control group)
were selected. According to the degree of disease, the children with NARDS were divided into the mild
NARDS group (4<Coxygen index<(8,48 cases),the moderate NARDS group (8<Xoxygen index< 16,46 ca-
ses) ,the severe NARDS group (oxygen index =>16,27 cases) ,and the children with NARDS were divided into
the death group (18 cases) and the survival group (103 cases) according to the 28-day prognosis. Serum miR-

141-3p and KEAP1 levels were detected by fluorescence quantitative polymerase chain reaction and enzyme-
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linked immunosorbent assay. The correlation between serum miR-141-3p and KEAP1 levels in children with
NARDS was analyzed by Pearson correlation coefficient. The correlation between serum miR-141-3p and
KEAPI1 levels and oxygen index in children with NARDS was analyzed by Spearman correlation coefficient.
Receiver operating characteristic (ROC) curve was plotted to analyze the predictive efficacy of serum miR-
141-3p and KEAP1 levels on the death in children with NARDS. Results
NARDS group was lower than that in the control group,and KEAPI level in the NARDS group was higher
than that in the control group (1 =14.288,12.596,P<C0.001). There was a binding site between miR-141-3p
and KEAP1 at the 3'-untranslated region 131-138. Pearson correlation showed that serum miR-141-3p was
negatively correlated with KEAP1 level in children with NARDS (= —0. 745,P<C0. 001). The levels of ser-
um miR-141-3p increased sequentially in the severe NARDS group,moderate NARDS group,and mild NARDS
group,while the level of KEAP1 decreased sequentially (F=185.469,113.126,P<C0.001). Spearman correla-
tion coefficient showed that oxygen index in children with NARDS was negatively correlated with serum miR-
141-3p level (r=—20. 815, P <C0. 001) and positively correlated with serum KEAPI1 level (+=0. 827, P <
0.001). Serum miR-141-3p level in the dead group was lower than that in the survival group,and KEAPI level

Serum miR-141-3p level in the

was higher than that in the surviving group (¢t =4. 213,4. 495, P<Z0. 001). The area under the curve of the
combined prediction of serum miR-141-3p and KEAP1 levels for the death in children with NARDS was 0. 878
(95%CI: 0.806 —0. 930), which was greater than 0. 783 (95% CI: 0. 699 —0. 853) and 0. 786 (95%CI ;
0.702—0. 855) predicted by serum miR-141-3p and KEAP1 levels alone (Z=2.963,2.021,P<C0. 05). Conclu-
sion The serum miR-141-3p level is decreased and the KEAPI level is increased in children with NARDS,
which is associated with worsening of the disease and poor prognosis. The combination of serum miR-141-3p
and KEAP1 levels has high predictive efficacy for death in children with NARDS.

microRNA-141-3p;

Key words: neonatal acute respiratory distress syndrome; Kelch like epichloro-

hydrin associated protein 1; prognosis
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1.2.1 Ifil7 miR-141-3p . KEAP1 /KF# M R4
NARDS £ L8412 B R BT A= LA B 2 mL JR
kil 1 500X g 850> 15 min B8 77 0075 » 5B 43 0L %5 A
Triquick Reagent Total RNA Extractor ( I 76 B % 4
YR A R 7L 585 . J-SR1100-500) $2 B RNA,
miRNA First Strand ¢cDNA Synthesis Kit (_F ¥ 4E 1#
YR A R F L 585 YB130911-25) 33 5 5 4 ik
cDNA, f#i [l Applied Biosystems™ 2720 # g ¥ Y
CEHEMNHAEMRGE A A, 2% 2XSYBR Green
SR ¢ A8 IR A il SN (qPCR) Mix (L ¥ J3E B A=
YR A BR A L 485  KL183) i W] 45 #E 47 qPCR #&
WL LLUe S, 2 % B F /R miR-141-3p K-,
SN AR R .2 X SYBR Green qPCR Master Mix 10
1,50 X ROX Reference Dye 2 pl., 1E . [ Ia] 5] ¥ 4%
0.4 pL,50 X High Rox 4 pL,cDNA 0.5 pL, b0
ddH,O % 20 pL; T :95 C 10 min 1 #K,95 C
3 min 1 ¥%,95 °C 10 .60 ‘C 40 s fG*¥ 40 &, miR-
141-3p 1F 1 5| ¥ 5-ACACTCCAGCTGGGTAA-
CACTGTCTGGTAA-3", i [1] 51 4 5'-CTCAACTG-
GTGTCGTGGAGTCGGCAATTCAGTTGAGCCA
TCTTT-3"; W2 U6 IE [ 5] 4 5-UCACCGGGU-
GUAAAUCAGCUUG-3", J 1[4 5] # 5'-TCAC-
CGGGTGTAAATCAGCTTG-3, ffi FH i N B 7% 4=
WIRHE AT BR A 4R HE A KEAPL B 4 928 W% B a8 36 328
F(F25 . KM096130) K Il 5 4% 1L 75 KEAP1 /KF,
1.2.2 5450 A M @33 TargetScan 8% JE .
StarBase {8 J& . miRWalk Z(4E FE 22 W miR-141-
3p 5 KEAPL W& G075 .
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2.1 WAIMTE miR-141-3p . KEAPL Kb 53
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(P<C0.05),KEAP1 /KFF&m (P<<0.05), WFE 1,
2.2 NARDS # LM miR-141-3p 5 KEAP1 /K
PORRDCPE R B TN 25 S UL B 1, miR-141-3p 5
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NARDS # JLIfiL #§ miR-141-3p 5 KEAP1 /K F & 1
MFEG=—0.745,P<C0.001),
*x 1 FAMF miR-141-3p KEAP1 /K FEL B (2 £5)

21 51 n miR-141-3p KEAP1 (pg/L)
NARDS 41 121 0.860.13 3.1920. 56
Xf B2 65 1.2340.19 2.46+0.23
t 14. 288 12.596

P <0. 001 <<0. 001

Predicted consequential pairing of target region (top) and miRNA
(bottom)

5 ...GAGGCCAGGAUGCCUCAGUGUUA. .. 3
LT
3’ ...GGUAGAAAUGGUCU-GUCACAAU ... 6

Position 131-138 of KEAP1 3' UTR

hsa-miR-141-3p

1 miR-141-3p 5 KEAP1 & &S E

2.3 AApIE ™ HEAEE NARDS £ LI miR-141-
3p . KEAPL /KFHE  IE miR-141-3p /K16 & &
NARDS 4 . 1 NARDS #4 /2 & NARDS 4 H 4K ¥k
FF & (P <<0. 05), KEAP1 7K 5 W 4& ¥ BEA% (P <
0.05), W% 2,
x2 FEFEBEERE NARDS £ JLM15E miR-141-3p.
KEAP1 7K F L8 (v +5)

215 n miR-141-3p KEAP1(pg/L)
1% NARDS 41 48 0.98+0.08 2.64+0.27
1B NARDS 41 46 0.83240. 05" 3.4740. 40
# B NARDS %1 27 0.68+0.07% 3.7040. 31"
F 185. 469 113.126

P <<0. 001 <<0. 001

.58 E NARDS 4 L8 ,.°P < 0. 05; 5 ¥ & NARDS 4] [t
#,"P<0. 05,

2.4 NARDS # LI miR-141-3p . KEAP1 /K5
AIEBUAE P NARDS H LA 805 17 miR-
141-3p /KB A0 (- =—0. 815, P<C0. 001) , 5 IfiL
i KEAPL KPS IEAHSE (r=0. 827, P<C0.001),

2.5 AE W E NARDS & JL il % miR-141-3p.
KEAP1 KV E#  SAFME 4 AL, JET- 41 1M ¥ miR-
141-3p K FREAR (P <<0. 05) , KEAP1 /K ¥ Th i (P <

0.05), W% 3,
*3 AEFE NARDS £ )L % miR-141-3p,
KEAP1 K FE L& (2 +5)

4151 n miR-141-3p KEAPI (pg/1)
T4 18 0.74+0.11 3.70+0.51
peaniil 103 0.8840.12 3.1040.52
t 4.213 4.495

P <<0. 001 <<0. 001

2.6 I3 miR-141-3p . KEAP1 7K F%F NARDS £ JL,
FETZR T B ROC £k 45 3R W, Il 7 miR-
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141-3p . KEAPL /K F B A& #lill NARDS &£ JLFET: 1Y
HZE T m AL (AUC) N 0. 878, K T IfiL i miR-141-3p,
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KEAP1 0.786 0.702~0. 855 <0. 001 3.44 pg/L 100. 00 49.51 0. 495
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MR, BAE T 8 LM 3 miR-141-3p /K F #F — 45 %
I X UL A I ¥ miR-141-3p K F 35 5 NARDS £ L
s T8 N E RS AN R VI G, A BRI, miR-141-
3p RF A FH C-C FIp#afb N FRLK 16 @Kk,
3 3 75 5 B R AN RN 0 i 5 A 928 AN i 1 i 2 41
TEAS NI L B T AR E A I, in ) s 35 9& RE B2 87 A 4
J R T, AR 2 il K i A A 36 3 B, AT i EE NARDS
BILRE . SRR AR B, miR-141-3p %
KR PHESTBERHEENA 1 HRE. Bt a2k
WO % B (5 5 38 I, 51k K R AE R BT
AT R it 58 4 S 52 IS 5 i e fi £H 4 0 55 45 4 i
| NARDS &Ly 5 i s A s A B2

KEAPT J&—Ff 40 fifl 57 25 (4, 76 60 46 1 E L il L 5
R 0 U 25 22 b U 25 £ 4R 40 i rp 2 60k L IE W 2R
PN KEAPL 5 Nrf2 £ U2 G900 T 40 5t o
T 20 R PN &5 A Nef2 AN Bz 24k 3t 2% 3% 1 i b T
AT BORAS L 40 27 2 R AE B R AL A
PR 25 00, T R KEAPL MY iR IR 5 Nref2 i 25
4 .Nri2 )\ KEAPL & &9 h B ik of 7% #% 21 40 j #%
w3 0 45 A PR R G PR SRS T I B AR Ak il AN
B R B s R P E AR B R AE Y. RSNV IR
. KEAP1 7 1E % K BUT 4L 40P B9 2 A mRNA %
i e T AR A L T A e T O S Y 2 il 4 4 A R



EfriE¥4F2025F4 A% 46 5% 78 Int ] Lab Med, April 2025, Vol. 46,No. 7 + 805 -

AL E ik, A KEAPL /N2 {55 18 B 6 4% il
T 4 A RN AR AR I 8 Bt B T BE L 2R S AR R
s KEAPL/Nrf2 {55, vl DI IR 2 05 10
4y BV & 5% A s/ il K i A 20 B 2R BE T R A
ZHOU % 3 5 , KEAP1/Nri2 {55 58 % fE 38 i
VoK R Ak 7 3 /D A O T R N N RS i
i, XEHF5E R, KEAPL 546 45 %5 W1 AH 56, i
e 1 7 KEAPL KPRl REZ 0 NARDS & L 18 Fil
fis . ABFSEH . NARDS B LM KEAPL /K #
T T 2B LT s JF B 2 0 1% I O A v AR TS AR
JLI7E KEAPL Kl — 2 F+ i, X BB 17 KEAP1L
/KPS NARDS LW i 5 f s A R % U1
XK. AT ERELCKEAPL 7EIE# 1§00 F i 5 Nrf2 45
A AR HE I A T Nef2 095 M, i KEAPL &
JKF- AT BB 3G SR 6 Nref2 5 30 7B T 92> Nef2 (1) %
IR - DT 6 RS T 48 Tk Tl 0 356 PR S, i SR AL 44
(AT S8 Ak I RN BT % B8 7, 5 350 50 21 4L 4 #4840
#L g m i E NARDS #BJUE . S B8R A RS,

A 5% 8 o B T & B, miR-141-3p 5
KEAP1 7E 3'-JE B X 131 ~ 138 kb 7775 45 & 1 5
H NARDS # JLIM3% miR-141-3p 5 KEAP1 /K F &
A, X4R/8 miR-141-3p 1 KEAP1 ] fig [7] i 2
5 NARDS W &4 % Bt f . et scss wig .o
Foik miR-141-3p BE# S KEAP1/Nrf2 {5 53 I, Jik
i ARDS K BUI#F R 5E A AR R AR i k. ROC
M2 25 R R, i miR-141-3p KEAPL /K V-8 & il
M NARDS # JLAET- B AUC N 0. 878, K T Ifil 1%
miR-141-3p KEAP1 FAFM (4 0. 783.0. 786, X Ui
B Ifi % miR-141-3p. KEAP1 7k °F #& B) T 5
NARDS &L 15, 10 86 A & 90 1 7% miR-141-3p.,
KEAP1 7K 0] D i — 25 3 T 3 0 % A

25 R, M3 miR-141-3p 7K V&K #l KEAP1
KF-THE S NARDS HOLS 16 i & MR B iS22
FH G, Il ¥ miR-141-3p, KEAPL /K °F B¢ & i Wl
NARDS B IJLFET- AL A3 . (HASHIF 58 S vl |
INFEARBIEZE L 38 T 2 0 L R A B 5T 3 I 245 R 1 AT

T4
S % Uk

L1 XUSE o6, st . 7 A DL 2 0 0 8 38 45 FiE 12 W9 A o 1 B
AR BB [T, MR AR PR 2R A R 2024,49(3) 1 245-251.

[2] Second Pediatric Acute Lung Injury Consensus Confer-
ence (PALICC-2) Group on behalf of the Pediatric Acute
Lung Injury and Sepsis Investigators (PALISI) Net-
work. Executive summary of the second international
guidelines for the diagnosis and management of pediatric
acute respiratory distress syndrome (PALICC-2)[]]. Pe-
diatr Crit Care Med,2023,24(2):143-168.

[3] CHEN L,LIJ,SHI Y,et al. Chinese Neonatal ARDS (Chi-
NARDS) Study Group. Clinical characteristics and outcomes
in neonates with perinatal acute respiratory distress syndrome
in China: a national, multicentre, cross-sectional study [ J].
EClinicalMedicine,2022,55:101739.

[4] FEWeud, 46, X F AL M/ RNAs 5584 L2k ik F
B ERA AR B BE ST HE R [T ], v A Il 7 R 2 A L 2019, 22
(7):495-499.

(5] mmhel, 2ok, B LAt W aa g S e ek e LT .
I IR 1 27 3 J , 2023,13(10) :16107-16112.

[6] LONG G,ZHANG Q. YANG X. et al. Diagnostic and
predictive significance of serum MiR-141-3p in acute re-
spiratory distress syndrome patients with pulmonary fi-
brosis[J]. Tohoku ] Exp Med,2024,262(3):157-162.

[7] HEss, EWE €, B 380, 8%, Nrf2/Keapl-ARE i #% 89 4=
Yr2g DR B AR SR P L. oh I & O R 2022,49 (1)
81-90.

(8] wafe, EWA, 5, &. SR 2 B id i W& Keapl/
Nrf2 i@ BB B 2 0555 5 00 B 2 e Il 43 45 [ . b B0
A%, 2022,38(10) :1840-1847.

[9] B bh2 B AL LRI 43 2. “Hr 2B L 2tk ik Faa
RA R SRR AR ME (2017 AE RSO [T . v A2 5 A LRI IR
F475,2017,32(19) :1456-1458.

[l1o] EX %, WA, FRE, 5. ME ATX, HO-1 B &
SNAPPE- Il 143 % 37 A= JL 2 1 VR 0 5 30 23 45 1iE 95 15
TG BV (B LT, i R Bl 2% 5L 2024, 29 (6 872-
877.

L1010 ¥ 53, X = 2% WA I3 miR-338-3p Bk 45 i & 74 1
a3 U 2 N A SR S AR AR L BUS ME LT B
g TR S R . 2024,28(1) : 81-86.

[12] AR BE = LR 20 W R LA 41, AR LR 2% 3 4

B2 v B AR LT 2 T 3 M 0 B I DR L % 4K AR
(2021 FO [T, e LR K. 2021,59(8) : 627-632.

(137 wli B35 B 7 A2 LI 8 38 25 5 AiF (R Bi7 36 - W 3631
T8 R 2022 R[] AR T 2R JLRE 2% & (3 30) , 2023, 38
(3):191-192.

[14] HUANG Q,LE Y, LI S,et al. Signaling pathways and
potential therapeutic targets in acute respiratory distress
syndrome (ARDS)[J]. Respir Res,2024,25(1) :30.

[15] XIA L,ZHU G,HUANG H,et al. LncRNA small nucleolar
RNA host gene 16 (SNHG16) silencing protects lipopolysac-
charide (LPS)-induced cell injury in human lung fibroblasts
WI-38 through acting as miR-141-3p sponge[ J]. Biosci Bio-
technol Biochem,2021,85(5):1077-1087.

[16] YU Y. WANG R,ZHANG H,et al. Circ_0044411 silen-
cing protects infantile pneumonia from lipopolysaccha-
ride-induced cell injury by sponging miR-141-3p to inhibit
CCL16 expression[]J]. Int Immunopharmacol, 2023,114:
109425.

[17] K40, T35, B, cireSAMDAA # J5] miR-141-3p X Jlili 0
b B A A s B A R AN BILERI LT D, v [ 40 B AR ) o 2
2023,45(1):56-63. CT #4811 30O



« 806 - ERARESSE 2025 F4 A% 46 %% 74 Int ] Lab Med, April 2025, Vol. 46,No. 7

2 188 BIJLEFFIRE RLFEMENLR S FIR.
ENRERNEBEFR

/%Z '&il!%“ i{]9ﬂ,‘7\5y?\1aZ’J‘%’ﬂleﬁvﬂ—’ulvﬂ;gﬂw;ZA
1. PEAARMBHEEBEGIEEIRASE LN ZERILA, B R T% RIE 150080;
2AFILEERERLER TaE A, EAIITARIE 150000

H E.HH KR2I188HAILEFTREBRLBREMAYERL FH FHHXEZ, Fik #£IK 2023 F6
AZE 2024 %5 AFPEARMBHRERDEREIRNE LN ZERILEHIK S 69 2 188 4] o o8 18 B ¢ B IUAE A #F 5 2F
%, KA ZRMUNFUNGCHH RN ZF RILEFREBR LR RBAY , OEARELTE FRFE.FTRE
BH LI BRRK . 2HEHNHRE WA MR ANARBE AFTRELSBEESF 107 FmRBED, 2
BRETFTILEFRERLEALBR AT R FRAMLE, FR 2188 A EINLF. mAMAMLMNEMME L 8. 5%
(2156/2 188) L P A B E AT B Y % 3 33.5%(732/2 188) , kA B ym & & 25.0%(547/2 188) FoF b 32
FEH b 24.8%(543/2 188), B M B ILA IR B AT fo AR R A MR M & T 2o &)L (P <T0.05), R B 3
BILEARRMADMEFELE, £2F L% FEL(P>0.05), RARRFHEARBE.FAERLRBEMKE
FIER EF ARG FENL(P>0.05) %, REFHEEILLE AR R M A A bl i KRR R AN ILE £
FHA LT FEL(P<0.05), AT BILFRE R LR RAEDEEEITRG., RE TV E% K4ERA .
AFEHIRAMBRERBEEFALTFEL(P>0.00) . FRAEY LAY RRBKEMMRERILE LZFH A%
HFEEL(P<0.05), AFRAEAHE MKXERA ALBHRE ANARRRF HEERBEFMEHEEY
REH(P<0.05), %&it 2188 BIILEFREBRERRBAENAABRELMTE Rrmst . FTREEHFRLBR
WMAMBLEADE . FHRTNILELTHRBER. BRBABGARITESET M, R LR ZHEFITH LB %
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A retrospective study on the relationship between pathogenic microorganism types,age
and season in 2 188 children with respiratory tract infections”
YUAN Yuan',SAI Qin' ,ZHANG Guangling' ,SUN Zhiyue' \ZHAO Kexin' ,YU Xinyan""

1. Department of Pediatrics ,962 Hospital , Joint Logistic Support Force of PLA ,Harbin,
Heilongjiang 150080,China ;2. Department of Intensive Care Medicine sBeijing Children's
Hospital Heilongjiang Hospital , Harbin , Heilongjiang 150000,China

Abstract: Objective To explore the relationship between pathogenic microorganism types,age and season
in 2 188 children with respiratory tract infections. Methods A total of 2 188 children with respiratory tract in-
fections admitted to the Department of Pediatrics, 962 Hospital, Joint Logistic Support Force of PLA from
June 2023 to May 2024 were selected as the study subjects. Targeted next generation sequencing (tNGS) tech-
nology was used to detect 107 common pathogenic microorganism in children with respiratory tract infections,
including Haemophilus influenzae,rhinovirus, Moraxella catarrhalis, Mycoplasma pneumoniae, Staphylococcus
aureus, Streptococcus pneumoniae, human parainfluenza virus, human respiratory syncytial virus,etc. The re-
spiratory tract infection situation and epidemiological characteristics of children in Harbin were analyzed. Re-
sults Among 2 188 pediatric patients,98.5% (2 156/2 188) tested positive for pathogenic microorganism,
with Haemophilus influenzae accounting for the highest proportion of 33.5% (732/2 188) .followed by rhino-
virus of 25. 0% (547/2 188) and Moraxella catarrhalis of 24. 8% (543/2 188). The positive rates of Hae-

mophilus influenzae and human adenovirus in male children were higher than those in female children (P <<
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