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Value of urinary exosome mRNA score in guiding surgical timing in children

with necrotizing enterocolitis
Wu Yue,Tao Junfeng,Liu Zhong,Zeng Jiayu,Deng Zhigang,Zeng Qiang
(Jiangxi Maternal and Child Health Hospital / Jiangxi Children’s Medical Center )
[ Abstract] Objective : To investigate the expression characteristics of urinary exosome (Exo) mRNAs in children with necrotizing en-
terocolitis (NEC) , and to construct an mRNA score for guiding surgical timing in children with NEC. Methods : A total of 196 children
with NEC who were admitted to our hospital from January 2021 to March 2024 were enrolled as subjects, and according to whether sur-
gical intervention was performed, they were divided into surgical group and non—surgical group. A microarray data analysis was per-

formed for the urinary Exo-mRNAs of four children in the surgical group and four in the non—surgical group. Metascape online data-

base was used to perform the Kyoto Encyclopedia of Genes and Ge-
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Loin i O R NDLVE
EEVEE : B 42% , Email : 304733369@qq.com ization was performed to identify core genes, and ELISA was used to

nomes (KEGG) signaling pathway analysis. Topological character-

£ 55 H4 AR : https://link.cnki.net/urlid/50.1046.R.20250418.1630.016 validate the expression profiles of core genes. A logistic regression

(2025-04-21) analysis was used to construct the urinary Exo-mRNAs score. The
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receiver operating characteristic(ROC) curve was used to analyze and compare the area under the ROC curve (AUC) of risk variables.
Results : Among the 196 children, 48 (32.4%) required surgical intervention. The microarray data analysis of urinary Exo-mRNAs
identified 565 differentially expressed genes between the surgical group and the non—surgical group, among which there were 441 up-
regulated genes and 124 downregulated genes. The KEGG signaling pathways were mainly enriched in the signaling pathways such as
cytochrome P450, bile secretion, and fat digestion and absorption. Two sessions of topological characterization identified 11 core genes,
i.e., prostaglandin—endoperoxide synthase 2(PTGS2) , interleukin—18 (IL-1B) , interleukin—6, matrix metallopeptidase 9(MMP9) , cy-
tochrome p450 3A4(CYP3A4) ,toll-like receptor 2(TLR2) , cadherin—1(CDH1 ), cytochrome p450 2C9(CYP2C9) , cytochrome p450
2C19, C-X-C motif chemokine ligand 8, and apolipoprotein C-3. For the children in the surgical group, there were significant in-
creases in the expression levels of PTGS2, [L-1f, MMP9, and TLR2 and significant reductions in the expression levels of CYP3A4,

CDH1, and CYP2C9 in urinary Exo (P<0.05). The formula for Exo-mRNAs scoring was 0.704xPTGS2
0.198XTLR2 - 1.166XCYP3A4

expression expression

expression 0 TSI IEH S Mexpression

. The multivariate logistic regression analysis showed that Exo-mRNAs score, gestatlonal
age, and intestinal fatty acid—binding protein (I-FABP) were independent influencing variables for the risk of surgical intervention in
children with NEC (P<0.05). The ROC curve analysis showed that Exo-mRNAs score had an AUC of 0.888(0.836-0.929) in predict-
ing the risk of surgical intervention, with a significantly higher AUC than Exo-mRNA , gestational age ,and I-FABP alone. Conclusion :
Urinary Exo-mRNAs score can be used as a noninvasive marker for guiding surgical timing in children with NEC, which provides a
theoretical basis for the early intervention and treatment of children with NEC.
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2.1 FARAFIEF KLU R FTH
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WB 3 UESE R Exo A7 AE CD9 HI TSG101 K ik (& 1C) ,
R C N RIBUR I Exo.
23 FARUAAIEF KA EILKR Exo-mRNAs £ 7 K& 7
PACE Y& E P i

TR T AR AR T ARG LRI Exo-mRNAs #9344
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W it S AL B A W 2 (prostaglandin—endoperoxide synthase 2,
PTGS2) . 1 40 i /- % —1B (interleukin—1 beta, IL-1B) .IL-6,
I i 4> )@ 2 I i 9 (matrix metallopeptidase 9, MMP9) | 4 g {6
Z P450 3A4 (cytochrome p450 3A4, CYP3A4) | Toll #5714 2
(toll-like receptor 2, TLR2) #%5 %5 1 1 (cadherin—1,CDHI1)
i1 i (1, 2 P450 2C9 (cytochrome p450 2C9, CYP2CY) 4l fifd (7,
2 P450 2C19 (cytochrome p450 2C19, CYP2C19) . CXC FEJF

F1 FRAMIEFRARILIGKRBRLE (x £5;n,%)

WiH FARYL(n=48) JEFARU (n=148) i 1E P
Jia s (&) 32.35+1.82 33.76 +2.48 4225 <0.001
el 1.558 0.212
© 27(56.25) 98(66.22)
%5 21(43.75) 50(33.78)
AT (g) 1.556 0.212
>2 500 20(41.67) 77(52.03)
<2500 28(58.33) 71(47.97)
I35 075 0.332 0.564
336 53 16 25(52.08) 70(47.30)
IS 23(47.92) 78(52.70)
LS SVEN 0.230 0.632
BEFL MR 26(54.17) 86(58.11)
HoAth 22(45.83) 62(41.89)
B AR 4284 0.038
i 20(41.67) 87(58.78)
= 28(58.33) 61(41.22)
WBC(x10/L) 6.80 +2.81 7.02 +2.07 0.607 0.545
NLR 2.58 +0.97 2.14£0.85 3.040 0.003
PLT(x10%L) 200.91 + 35.38 221.12 +39.82 3.135 0.002
BG(mmol/L) 458 +1.24 3.97£0.98 3.116 0.003
CRP(mg/dL) 36.65 + 4.02 35.16 £3.28 2577 0.011
Hh(g/L) 121.35 £29.31 129.14 + 30.52 1.551 0.123
FIB(g/L) 2.63 +0.87 2.60 +0.34 0.230 0.819
Alb(g/L) 28.90 + 5.27 30.14 £ 3.43 1.536 0.130
1L-6(ng/L) 119.08 + 14.57 110.91 + 12.99 3.671 <0.001
I-FABP(ng/L) 7.20 £3.46 5.17£2.13 3.835 <0.001
PCT(ng/L) 9.02£2.26 8.13+2.19 2.431 0.016
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IRERRIC 2 2 F A G (3R 2) .
2.5 %7 Exo-mRNAs 35 #M#2Z % W % logistic )3 541

FR 2 B R AT 22 500 7 GO SRR (PTGS2  IL-18
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0.836~0.929) , W% 5,

=
H
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£2 REExo 11 MO EEFIABEERIE (x +5)

A FARUL(n=48) EFARL (n=148) AH Py

PTGS2 6.36+1.76 489+ 142 5.273 <0.001
IL-1B 7.81£1.12 6.61+1.83 5.396 <0.001
IL-6 9.53+£2.36 9.43 £3.41 0.243 0.809
MMP9 10.71 +2.55 9.26 +3.12 2.930 0.004
CYP3A4 3.65+0.62 448 +0.99 6.889 <0.001
TLR2 13.05 + 3.04 11.44 £391 2.954 0.004
CDHI 5.22£0.57 5.73+1.65 3.166 0.002
CYP2C9 547138 5.99 +1.03 2417 0.018
CYP2CI9 3.79 + 1.48 3.97+ 154 0.770 0.442
CXCL8 6.65+1.32 7.09 £2.42 1.588 0.114

APOC3 3.82+0.83 4.12 +1.40 1.834 0.069
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#3 %EZElogistic@APANTER
Ap B SE Wald OR(95%CI) P
PTGS2 0.705 0.156 20.516 2.024(1.492~2.745) <0.001
1L-1B 0.426 0.150 8.032 1.531(1.141~2.056) 0.005
MMP9 0.152 0.079 3.710 1.164(0.997~1.359) 0.054
CYP3A4 -1.166 0.264 19.540 0.312(0.186~0.522) <0.001
TLR2 0.198 0.07 7.984 1.219(1.063~1.399) 0.005
CDH1 -0.144 0.187 0.592 0.866(0.600~1.249) 0.442
CYP2C9 -0.311 0.201 2392 0.733(0.494~1.087) 0.122
F4 FRFHRE RS FE X logistic B 3SR
AR i B SE Wald x* OR(95%CI) P
i3 -0.392 0.125 9.787 0.676(0.528~0.864) 0.002
B PR 1.059 0.583 3.304 2.884(0.920~9.037) 0.069
NLR 0.504 0.293 2.956 1.656(0.932~2.942) 0.086
PLT -0.011 0.007 2.121 0.989(0.975~1.004) 0.145
BG 0.492 0.288 2.906 1.635(0.929~2.878) 0.088
CRP 0.148 0.088 2.869 1.160(0.977~1.377) 0.090
IL-6 0.031 0.021 2113 1.032(0.989~1.076) 0.146
I-FABP 0.298 0.102 8.592 1.348(1.104~1.646) 0.003
PCT 0.173 0.134 1.665 1.189(0.914~1.548) 0.197
Exo-mRNAs 343 1.092 0.211 26.772 2.981(1.971~4.508) <0.001
&5 MELTEROCHZENHT
Ap i AUC I FERTE Youden 8% R (%) FESEE (%) 95%CI P
PTGS2 0.735 >6.91 0.460 50.00 95.95 0.667~0.795 <0.001
IL-1B 0.733 >6.97 0.461 79.17 66.89 0.665~0.793 <0.001
TLR2 0.627 >11.69 0.270 75.00 52.03 0.555~0.695 0.003
CYP3A4 0.781 <4.4 0.497 89.58 60.14 0.716~0.837 <0.001
i 0.704 <34.0 0.416 87.50 54.05 0.634~0.767 <0.001
I-FABP 0.698 >8.3 0.474 52.08 95.27 0.629~0.761 <0.001
Exo-mRNAs 743 0.888 >5.457 8 0.607 70.83 89.86 0.836~0.929 <0.001
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