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[BE] B - B4 LIRS NMEZE % (necrotizing enterocolitis, NEC) i miR-146a-5p 263k /K F-, FE40#7H 5 NEC LW
WA AR A M . 7R - JHE 2014 4E 1 A —2018 4F 12 A T b i 52 K 2 B s L & I B % AR BE 2 B9 NEC H i P 9
(intestinal atresia, IA) HILMIGIKRTOR, MRIEIHIE A LARA B EA AL, K NEC L/ I NEC 5ELL S NEC RZ i midl, PIIASIL
HIBA LB NR A X B (RPIAZH ), 3%HUS~7 H % CSTBL/6TFiA= /N, ARHEBEHLE T 2006 002 NEC RS B4 5 X5 BRA 5 B4 7 1A
SEER, JEEHEAMBALEL, AFETS , BOUN U A S UG AL SRA o 4 i 2 AUB AN BURLB LI AL SR AR TR ARSI e e, It/
FRAATALYREIT G R FH A 2 A8 M 45 2L A /1N BU S BB LIS miR-146a-5p (Y 6A KT, R4 5 e 2 40 A /N . 2 41LBJLIY
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Study on the correlation between the expression of miR-146a-5p and the severity of intestinal injury in
neonatal necrotizing enterocolitis
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[Abstract] Objective:To detect the expression level of miR-146a-5p in the intestinal tract of neonatal necrotizing enterocolitis (NEC), and analyze its
correlation with the severity of intestinal injury in children with NEC. Methods* The clinical data of children with NEC and intestinal atresia (IA)
admitted to the Department of General Surgery of Shanghai Children's Hospital, Shanghai Jiao Tong University from January 2014 to December 2018
were collected, respectively. According to the location of intestinal tissue samples, children with NEC were divided into NEC-inflamed group and NEC-
unaffected group. The intestinal tissue samples of children with TA were used as control group (i.e. IA group). Newborn C57BL/6J mice aged 5-7 days
were randomly divided into NEC model group and control group. The former group was treated by modeling, while the latter was not. After the mice
were killed, the terminal ileum tissue samples were taken. Hematoxylin-eosin staining was performed on the tissue samples of newborn mice and children
in each group, and histopathological grade of mice was performed. The expression level of miR-146a-5p in the intestine of the newborn mice and the
children in each group were detected by in situ hybridization, and the differences of expression between the two groups were compared, respectively. The
correlation between the expression level of miR-146a-5p and histopathological grade in intestinal tract of children with NEC was analyzed. The
distribution of children with miR-146a-5p high expression (positive cells>100) and low expression (positive cells <100) in different clinical data was
compared. Results: (D Compared with the control group, the pathological grade and the expression level of miR-146a-5p (P=0.000) in the terminal ileum
of NEC model mice were higher. @ Compared with IA group and NEC-unaffected group, the expression level of miR-146a-5p was higher in NEC-
inflamed group (both P=0.000). And the expression level of miR-146a-5p was positively correlated with the pathological grade of intestinal tissues in
children with NEC (P=0.015, r=0.578). @ Compared with miR-146a-5p low expression, the number of children with intestinal resection length =5 cm in
miR-146a-5p high expression was more (P=0.005). Conclusion*The high expression of miR-146a-5p is related to the severity of intestinal injury in
NEC, suggesting that miR-146a-5p is involved in the occurrence and development of NEC.
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B PE /NG 45 1% % (necrotizing enterocolitis, NEC)
S R AEAE R A LR R R LT — R A H WL FET
R E i S0 . BF98 1 BoR, NECTE &t A IE
P LR IR N 0.03%~0.24% , 1E RIS 22~28 J& H 7
LI R IG R 1%~13%, £ H AR AR T 1 500 g iy
FEILF I BRI N 6.9% . HIA AW KBINEC L
MIBET- M, BISEI 28 40%; R EH A LS
TR AFHARANWEE T, HZ B IR SE T 345 o
30%. HHET, #CNEC I &ML M A, I RA
STTFBAMR, —MUSSE . BUs. bR, EHX
FRESFIRIT b3 —BRAEEHE AR, HAgR
BFERGY, HACRIEARHA

f/NRNA (microRNA, miRNA) J&—2&H 19~254
AT RRAL N A AR 4TS RNA . BEFERFSE K BE, £l miRNA
FENEC I EAE SRR R T EEZMEH, W miRNA T2
545 NEC A9 o B2 b (9 408 3 % . 5 NEC /9 U5 A
5. AR NEC 957 0132 Wi i s 2 7 T 4F ok (4
58 Y LB, miR-146a fe—FHT R PE miRNA (245 miR-
146a-5p. miR-146a-3p), 72 54554 ) 1 18 [ A
Yo g% 5 78 SE . AR E 1K NEC & LI 18 T miR-
146a-5p (T8 K-, 43 B H 15 1 308 2H 205 BRI 2 2 [R] AH
etk , I HeEE miR-146a-5p i 223k 5K R 4 B ULFE AR H I
IRYERE 434, O NEC J i 46475 12 B 4R e 46 A
I B NEC Ji38 45 05 R AL B (L i AF 9 8L 3

1 MEeE5RE

L1 WFREMRBILGERE b Al B

PEPE 2014 4F 1 H—20184F 12 H T 15 3838 K= s
JLEE BE e #5096 19 NEC & LA B% A1 4% (intestinal atresia,
IA) BILRHRFFEXTG . Y NEC B LISNEHFE AR i i 41
LURANTH], 53 TARA B RIE BRI IRFE Ak . F-AR
fiE Y H A GA H— /RS, 12 NEC RAEAL (NEC-
inflamed 21 ) 1 NEC & 52 # W 24 (NEC-unaffected 21 ) ,
JIT A bR A B B 285 ik A 58 A RSB AR R L 2L, R TA i
LI AN AR I TE A S A 22 1], B xd RZH (BRI
IAZ]).

[, AR B LR IR R BORE, AR 2208
AR . IR C R FWREE (C-reaction
protein, CRP). 4 20 g Fipk B2 40 L% (neutrophil
to lymphocyte ratio, NLR) . Wi VIBRE | A B REM
UF LA

ARG 28 b S R B L R B A8 PR B 2
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#O(FHLS . 2018RY027-E01), FFA tRAS A3 B £ B
HEJLEP AR EISE TR ES.

1.2 NEC P80 4t o K 4120 b A< 3 L

JEHL 5~7 H # SPF 9% C57BL/6T 2k /Nl 24 H KA B
6 (A LEARESELRIYARAR), =i
AMES . SCXK (1) 2018-0004. & FHBEHL &L 72455
A /NER A3 NEC s A4l RO R4, B2 12 H Bk /N
FBE BRI ST SPE R 5, VR ATHIES . SCXK
(1) 2018-0004, BERRAFELUBCRE AR, HEE/K, 1208
W1/12 h B, BRARPERS . SR TR PSR+ B+
Sl A A 3% NEC i 4B A /NRRL T, B
T HARMFE VRN TR Y (30% MR W Be 5 5)
TR 1 el A /D BUE T RSRES 90 sATH AL P, T
J& T4 °CUKFEN 10 minFT¥2 403 A H G #RE 21k, 4E4E
AP A4 do IS/ BRI AR AR IR DL s A H AR
i, AN B NEC JRLAEAR ™ EE MK . e . RS,
TS S8 /N AnTe BRI, 0T 96 h S AR FE/INER
X AL E A /N B SR 96 h e, B sidbat ., YisE 241
/N B A S 1] i 2 U AS . AR FSE 2 1 1Al K 2= s
JLEBERE LR Y &S BRI E R Sd L At .
2018040).

1.3 ALBVbRAS IR IR AR - DY 2L G 40 i BT 2%

P25 4B AE /I BRI SR 3 11 20 AR AR 45 A B LI
EHBRRAE T 4% ZRPREPEE, 0517 BRI
K. A, PIRIEE R 4 pm. SN IRAKG . AL
gefn, (RICELERAEYFRHHARA R, RS R .
TRBEE N, IR R T

FHME Y, 2% Caplan % 'Y 5 Pisano % "' 1Y
VR, w2 BB B AR 5 /) BUZH SUBR AR 1 T3 R
F -4 g 4 (hematoxylin-eosin staining, H-E staining,
H-EYet) 2555, 7Sy X i 2 2 8 A% B 0E 17 5 BT
filic BARPFRUNTS . 09 il ot ti, M RS
B WA ZEEEEWIEY; 1R mERER, W
BRI SR R T )28 B A 20 8, e
ML s 2900 i v EE S, O AR & R i BE R
BT 2E A 200 8, SR N ERAUZ KM, 2R
PEANMLIRE s 3P iE P i, R T R
AR E, S ERET)ZMIZ KM, Ko R4
B aW NGB E, WEERZINI ., A U0 B
H=19, I AP EENEC K5 2290, WOoAH /MR
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1.4 4181k A rh miR-146a-5p Iy b J 4 ik

SR FH AN 24 38 19 5 128 e 00 45 23 A /) BB oK i [l g
HLUBRAS Je 25 20 18 LW 18 20 845 A T miR-146a-5p 11 5
P f ik, ELAR LIRS I RNA 28 5 7 2% 223K 7 &
(s TR 258 R AR R Uil 4. Seae i
5 %1 R 5'-AACCCATGGAATTCAGTTCTCA-3'-
FAM, ¥R 1 pmol/L, B H R E K37 °C, BFEH
16 h, FIECAF M G AR AL o B, T WG T OW
5%, B 5 DAPLIL Ik 19 A 4k L 5EO0 A5 5 1 it i
PR A BEALEFE 3 A OLET, 4 PH Pk 4t i 5 i 1 - 1
{EAE R IZ AR A P 40 i G H 2, HSe 1130 RD h miR-
146a-5p ik K-,

L5 SEilriiik
KA SPSS 22.0 Fi P AT HARSE 34T o A TR

Grade 0

Grade 1

miR-146a-5p ik 57 A JLIRFENE /NS5 9 i T8 154403 7™ SR 8 ) AH DG RIT ST | 1149

xes Fon, 2R HLEBCR R, AL L BCR H O 2553
Bro SEVEBORHDRECER R, K 2 K30 55 Fisher” s K5 8 48
BT . R Pearson AH G & 00 NEC & LI iE
miR-146a-5p 235 7/K V-5 1 18 21 29 BEPF- G it 47 #H G 43
Bro P<0.05 %R 27 HAGH 4 L,

2 &R

2.1 /DELALZU A H-E 3§ (5 59 BLE 2%

X 2 2H 7 A /IS B A Sty 1] i L bR A 14T H-E 44 (4,
IF el g BRI WA X Gl £ 25 AT 2 SV BEPPSL . A5 R
(E1) @ox, XA/ R A LU BIEHR I 02, i
NEC @A/ 1~4 ARG (B, 190E ] 5ENEC
KA, AR BN R AFE I ES U, R HH
NEC #5541 ) .

Control group

Grade 3

Grade 4

NEC model group

1 248/ EIPA A R FRA K H-E 8 (x100) B 4H LR IR T

Fig 1 H-E staining (x100) and histopathological grade of terminal ileum tissue samples of mice in the two groups

2.2 /hELALEUS AP miR-146a-5p [ 4 ik

SR FH A 2% 58 A6 I 2 4 /0N R it 181 M 21 40 AR v
miR-146a-5p &L 53Kk, 458 (12) 178 NEC R
ZH/INELAY miR-146a-5p FERIL T B RA )R, HHEAEZ
/N R IR K3 T XTI (P=0.000) .
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miR-146a-5p

DAPI

50 um

Merged

50 um

Control group NEC model group

P=0.000

@
S
.

3
‘0

miR-146a-5p positive cell/n
=
(=}

[e]

O I 1
Control group NEC model group
Note: A. In situ hybridization results of miR-146a-5p (x400). Green fluorescence indicates miR-146a-5p stained by in situ hybridization, blue fluorescence indicates nucleus
stained by DAPI, white arrow indicates miR-146a-5p and DAPI co-expression-positive cell. B. Statistical chart of miR-146a-5p-positive cells.
2 JRALZI AN 2 /N R K 3% E 7 2 AR A H miR-146a-5p B Ri%

Fig 2 Expression of miR-146a-5p in terminal ileum tissue samples of mice in the two groups by in situ hybridization

IA group NEC-unaffected group NEC-inflamed group

3 3EBILIFEALIRAR H-E R E(x100)
Fig 3 H-E staining of intestinal tissue samples in the three groups (x100)
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2.4 B JLALZE A miR-146a-5p Y 43k HULAY miR-146a-5p ¥ R E R A FEAHZH, HHFENEC

K H JRA 2 32 K60 NEC #LAT TA 2L B 18 4 2308 RNE L 1Y 23K K13 F NEC R Z 2 LA IA 4 (¥ P=
A miR-146a-5p M EAL 5 FRi6, 4558 (Kl4) BaRA 0.000) .

miR-146a-5p

50 um : 50 um 56.um

DAPI

50 um 50 um 50 um

¥
¥
KKK’
'

50 um . 50 um 50.um

Merged

1A group NEC-unaffected group NEC-inflamed group
B
P=0.000
400 ¢ P=0.000
A
A A
£ 300 A A
3 e
2
2
= 200r
@ —A A
g =i 4
o Ajla
g 100 r Ala
G
0 . .
IA group NEC-unaffected NEC-inflamed
group group

Note: A. In situ hybridization results of miR-146a-5p (x400). Green fluorescence indicates miR-146a-5p stained by in situ hybridization, blue fluorescence indicates nucleus
stained by DAPI, white arrow indicates miR-146a-5p and DAPI co-expression-positive cell. B. Statistical chart of miR-146a-5p-positive cells.

4 RAIZIAEN 3 AR ILFE A LIRA H miR-146a-5p fFRi%

Fig4 Expression of miR-146a-5p in intestinal tissue samples of children in the three groups by in situ hybridization

2.5 NEC 1)L miR-146a-5p # ik 1517t 41 29 B oE 2% & WRZHETEAL (P=0.015, r=0.578), Hifi NEC & JL
I VA 8 Z ] A G P Ji7 38 4 8UBR A H miR-146a-5p KK, $Ha hmE
K H Pearson A1 ¢ ZHO6 NEC U LARAH miR-146a-5p i (FHME4R =100 1) HkFRk (FHM: 40 i 2<100
RIRAT HH LR EE AT AOCHE S0 0r, 4558 (KS5) A, I ZETEARF IR IR TR o A AT L, 4521

e (7D
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(1) B8 miR-146a-5p fm #& 8 BJLH B VIR >S5 cm
B9 B miR-146a-Sp LR IA B ILEZ (P=0.005).

400
[ J
= o
g 300 1 [ ) ®
o
i
2
2 200
a o
g 6 .
< 100} -
1= °
El
0 1 2 3 4
Histopathology grade

El5 NEC #2)L7iEA L4774 F miR-146a-5p R ik7k T 5B L fRIETFRAHE X
5 H
Fig 5 Correlation analysis between expression of miR-146a-5p and histopathological

grade in intestinal tissues samples of children with NEC

F 1 NECBILIFELARIRAF miR-146a-5p 5 RIESHRIEELRE I
IRFE R 5 7 b B
Tab 1 Comparison of high and low expression of miR-146a-5p in intestinal

tissues samples of NEC children in different clinical data

miR-146a-5p positive cells

Item P value
<100 =100

Gendetr/n 0.395
Male S 7
Female 1 4

Birth weight/n 0.339
<1500¢g 3 3
>1500¢g 3 8

Gestational week/n 0.728
<32 weeks 5 9
=32 weeks 1 2

Feeding method/n 0.353
Simple breast milk 1 0
Artificial or mixed feeding 5 11

Intestinal resection length/n 0.005
<5cm 5 1
=5 cm 1 10

NLR/n 0.555
<2 5 8
=22 1 3

CRP/n 0.339
<10 mg-L"™ 3 3
>10 mg-L™' 3 8

Hospitalized time/n 0.373
<80 d 4 5
>80d 2 6

Prognosis/n 0.596
Death 1 1
Recurred or get better 5 10
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MR EE, Sl T 95 X i 18 % 6 55 5% I 1) B ORI L
AFFE P FRATTR FHEE T H-E Z2 009 241 2005 BT i 737
fili o ZOEMEBOE R, R E F LR SE K AT
FEHIRATR I E VIR B LA 534t

WE £ F 78 2 & B, miR-146a 16 H 3 B 6 AR 40
(dextran sulfate sodium, DSS) FSHREMEHHF TS5
Ji i G 5 B BRI RE IR s 10T IR S S AR R Y
Ji B % i 38 1) e BEAR S 5 AR BIF ST NEC 3 B R AR AL .
Chassin %5 " B, 7EH7 4=/ EUAIE 1 miR-146a 1T 40 G441
P 0 P TR SR TR A7 NG . A TR B T I g Y
B, miR-146a-5p n] i i 40 il F A B AT IR 4 5 S5 R Ak
ZE K B A2 /K 25 11 3 [nucleotide-binding oligomerization
domain (NOD) -like receptors family, pyrin domain
containing 3, NLRP3] #AE/IMA (13535 o 3 ) NEC fiz i
FAESNE, MNTT %45 NEC i (PR E ] . He % ™ IRk
B, miR-146a AT LA [0 L 6 4 A= ot i 598 CE 5005
I, AR 4R miR-146a AT M E G315

ARG R, 15 RPL R miIRNA, miR-146a-Sp 7EH
R ERIAAKCOT 5 A5 58 (2R BT )
MG E (mEVIBRKEE) MOe. RN R 50
FERE—[F Th R, T RE R AL E A T H miR-146a-
5p BYF KRN IE JAE , [HAAE 2 i) miR-146a-5p f)
PR JE I JRELE miR-146a-5p FE 6 T M1 T I 41
M, 25 9RE AT SN, PRI 8 S50 B i D) miR-146a-
Sp Ik S . A RESE 0 LI, miR-146a A E i
0 1] Jib 988 IR FE K 32 AR A 5 [ F 6 (tumor necrosis factor
receptor-associated factor 6, TRAF6) 5 HZMiEN£-1%
PR A 5 B 1 (interleukin-1 receptor associated kinase 1,
IRAK1) V¥ Toll H:3Z {4 4 (Toll-like receptor 4, TLR4)
{5 538 A0SR A, T TLR4. TRAF6. IRAKI1 0%
A ¥ kB (nuclear factor kappa-B, NF-«kB) 1553l %1 I
W s, HAZam g% [ 1/ 3 -6 (interleukin-6, IL-6) .
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