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HME: BB K328 A48 L s 3 microRNA-21 (miR—21) 7K F 49 R ik B 5 I ¢4F 4 fL o 48 %
Mo FiE #®I201757 A—20194F7 A b b )UE E K0S 69 58 R AiE 45 B OL 76 014 A Resd A 4120, )
B IR AT R AR A 4 BB 40 )L 5081 VE A SE 3R 4E, SRR qR T—PCR A BF 703 F o 7 miR —21 mRNA 48
st IR F, i — T ARIEALE 44169 miR —21 mRNA AR £k 3 PAAKE L 54 & miR —21 L4k miR —21 28,
20384, AR R miR—21 mRNAAAXTE A Beid B 408 e s B AR 2K | AL AT B R A
BB R B A ARARL(APRI) | e AT 4 438 AR B 465 & & (LN) (5 9 82 8% (HA) L T A 47 IR (PC
M) . IVA i JE(IV-Col) | /K-F. FFRELLLE Lk —18) i fm fed:4L (EMT ) 48 % % [ E—cadherin . ZEB1 | K-F 45 2
o HOHTRLIE BB )L miR —21 ST tbngattt, R SmiR—214, fAmiR—2140, E 5 RE 40
A miR—21 mRNAARN & ik e B Ansr 2K Frbi, 23 A% FENL(P<0.05), & miR—2140&F miR—21
mRNAABRSF ik e B Imsr 2K P & FAAmiR —2128; f&miR—21ZEmiR—21 mRNA AT & & F4= B AeLr £ K
FHTFEFEATBA, FHmiR-21 FAR L 4. APRI, LN, HIA, PCII. IV-Col&KFZF FimiR—214
(P<0.05), & miR—214AF 2022 E—cadherin mRNA A8 & & AL T/ miR —21 41( P <0.05) ; ZEB1 mRNA 48
* A F & TARmMIR—2128( P <0.05) o PearsonA8% 57K I, A2ifl P4 & )L iy miR —21 K-F 5 de i B2t &
KF | IFALLFEATES . APRI ZEA % (r =0.546.,0.669 #= 0.578, 39 P <0.05) ; S 4ALIEHF LN, HA,
PCII. IV-Col#9KF ZEA% (r =0.781.0.663.0.503 F= 0.628, 39 P <0.05) ; 5 E—cadherin mRNA A8+ & A &
ZAARE(r=—0.614, P <0.05), 5 ZEB1 mRNA AR £ ik ¥ 2 EAME (r =0.607, P <0.05) ., &it HEik#
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Expression of serum microRNA-21 in children with biliary atresia
and its correlation with liver fibrosis*

Ying-xin Gong, Ping Wang, Yu-kun Bai, Gui-zhi Zhang, Han-liang Jiao, Wei-dong Liu, Yang Li, Yan-wei Qi
(The Second Department of General Surgery, Children's Hospital of Hebei Province,
Shijiazhuang, Hebei 050031, China)

Abstract: Objective To investigate the expression of serum microRNA-21 in children with biliary atresia
and its correlation with liver fibrosis. Methods From July 2017 to July 2019, 76 children with congenital biliary
atresia admitted to our hospital were selected as the biliary atresia group, and 50 healthy children who underwent

physical examination in our hospital during the same period were regarded as the normal control group. The
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expression level of serum microRNA-21 of the subjects were detected, and the subjects were further divided into
high microRNA-21 group and low microRNA-21 group, 38 cases in each group, according to the median expression
level of microRNA-21 in the biliary atresia group. The different microRNA-21 expression level of children with
biliary atresia in serum total bilirubin, liver tissue fibrosis score, aspartate aminotransferase (APRI), platelet ratio
value, serum liver fibrosis indexes [laminin (LN), hyaluronic acid (HA) enzyme, procollagen type III (PC III),
collagen type IV (IV -Col)] level, epithelial stromal transformation (EMT) in liver tissue, related molecular [E-
cadherin, ZEB1] expression level were compared. The correlation between serum microRNA-21 expression level
and liver fibrosis in children with biliary atresia was analyzed. Results The expression level of microRNA-21 and
serum total bilirubin level among high microRNA-21 group, low microRNA-21 group, and normal control group
were compared by one-way ANOVA, the difference was statistically significant (P < 0.05). MicroRNA-21, serum
total bilirubin, LN, HA, PCIII, IV-Col level, Liver fibrosis scores, APRI values, and the expression of ZEB1 mRNA
in liver tissues in high microRNA-21 group were higher than those in low microRNA-21 group (P < 0.05); the
difference in the degree of fibrosis between high microRNA-21 group and low microRNA-21 group was also
statistically significant (P < 0.05); the expression of E-cadherin mRNA in liver tissues of high microRNA-21 group
was lower than that of low microRNA-21 group (P < 0.05). Pearson correlation analysis found that expression level
of serum microRNA-21 in children with biliary atresia was positively correlated with serum total bilirubin level (r =
0.546), liver fibrosis score (r = 0.669), and APRI value (r = 0.578) (P < 0.05), was positively correlated with levels
of liver fibrosis indexes such as LN (» = 0.781), HA (= 0.663), PCIII (r = 0.628), IV-Col (» = 0.503) (P < 0.05), was
negatively correlated with expression of EMT related molecular E-cadherin (» = -0.614), and was positively
correlated with expression of ZEB1 mRNA (» = 0.607) (all P < 0.05). Conclusion Highly expressed microRNA-21
is probably involved in the process of liver fibrosis in children with biliary atresia, which may be related to its role in
promoting EMT.

Keywords: biliary atresia; microrna-21; hepatic fibrosis; epithelial-mesenchymal transition

AHIE SRR A L. e LI B ZE S E 1 FRI5 A&
9 i 2 B 2 —, HAOR B B0 ITF A IR A 11 —fgmm

41314

PEAT PR AT S 2T AEPEAERE , Bl 155 45 2 0F i ) 4k
A R AL . BFREAL, T A S BUN LS

o MHIE P BLE LT T ARG B PUS 22 5+ 80K,
B H A AL L B R T B AR IR R H A I

PR3 X . microRNA J&—25 5 RSP /Ny 7, 5
S4MisgsE . k. WA T . FESESEZ
Al B, ELTE MR A R R rh i A
A WEFEEE ) microRNA 7 JH & P8I %) & A6 v 4y il

Z A . H AFONSOW 45 B 78 & B, microRNA-21
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I miR-21 mMRNA#EXRIZE

JIESE P 41 2 B L AE AR I 1] PN WSO A e Ik
FRAS s TE 8 X B2 /N JLTE AR K s B4 A & 3 ok it
FRAS S FRAICEE S 2 h L 3 000 r/min 5.0 10 min, 43
B2 I B T -80°CUKAR A AR AT & . RA
qRT-PCR 32460 1113 FF miR—21 mRNA A % ik
HBIWFHRIER : 5'-AGCTTGACCGTAGCGGATG
-3'; JXIA : 3'-TCGAAGCTGAAAGCTGAGT-5', H
R B . PEEUA RNA 2 RNA VB S 2l g | 3
RN . qRT-PCR KN/ o b RNA $2 B 7 &
H INEE K Norgen A F), 3805 5070 &0 A JL U H B
SR A BRA A, PCRIAHF & A Jb 5t B i
FHEARAR . LLU6 NS, 270kt R Az
/N L miR-21 mRNA A XF 63k & . IR 4] 41 41 &
JLAR % miR-21 mRNA A X 2% 35 & 1) o A Btk — 25
43 M miR-21 4L A miR-21 41, 4540 38 .

1.3 MiFRRELIEW

L2 i bR A, it A E R XL300 42 H 3l
A A3 B ASCRSE 0 JE ot 3 A R 2T K-

1.4 FALRFHELFSRRXELSEBRESES M0/
tREL1& (APRI) 3T &

A s B R IR P AR LR th IR 2] F
KM HATL Y Ishak 248 2077 T AL TE 20100, 2R
FHO~ 65015 A, BEAMER N, 2440 #2 B2 n
o, OHg, 0 N TE gk, 1~ 35 WKL 4E1L,
4~ 64y J A YAk . TRIEE SR FH APRI JIF4F 45 4k G4
12 W RS R S8 3 I A 4k A0 R B AT IR AR, H A
APRI, 3 /AR h APRI= (L% AST/60) x (100/1fl
AN -

1.5 MiFFF4ENIEIRE T

SR Y AR 16 97 2 W B 56 (CELISA ) AG I 1 375 o A
HIF£F 4E AL A6 AR K-, BLAE R R E A E (LN |
5 W R A (HA) . TTAYEG IR (PCTL ) o IV Y i i
(IV=Col) . FIE e #E3050) & H 3€ [E Abcam A 7l .
1.6 LERE-ERAMFEWN(EMT)HEXS FHEITR
2R

IR IE P 43 2 58 LA AR o 48 JIF I 4 2R AR
K HI qRT-PCR ¥ ¥ 1 EMT #H 5 43 1 19 38 K F
HEI Y543 9 K E-cadherin 1E 6] : 5'-AGCTGGTT
GACTAGCGTAGT-3', J2Ia: 3'-CTAAGCTGATGGC
GTAGTA-5'; ZEBIIE[i: 5'-TAGCTGAGCGGCTGA

GAT-3', JZ 7] : 3'-ATCGGATGCGGGAACTTAGC-5',,
P B—catenin N2, 1E[]: 5’ ~-GCTGGCCCCAGCC
GCTGGAG-3", i: 5’ -GAGTGCAGGGTCAGC
ACTAC-3" . BRI BEA 1.2,
1.7 HirFFHE

AR 73 BT R FH SPSS 20.0 G it ik . iR
DASEL + bRifE 22 (x+ s) TR, ZULLE RN E )
22500, LW LU LSD—e kv B TSR
ARG (%) R, BB xR 56 5 A 2% 43 Fr
Pearson ¥, P<0.05 WESFAGIT¥2 X,

#HR

miR-21 mRNA 83} R =K LL 1%

RE & P 43t 2H A LAY miR-21 mRNA AHXF k1Y
A R 9.33, B miR-21 4. ik miR-21 4H . 1%
X B A I3 miR-21 mRNA MIX Rk w e g, 4%
SR, ZESFA SR E L (F =398.075, P =0.000) ,
5 miR-21 2H & Tk miR-21 2H (¢ =5.818, P =0.000) ,
I miR=21 41 % T 1E & X I 41 (1 =25.095, P =0.000) .
W1,

2

2.1

Fz1 HANLIMFEmMIR-21 mRNAEN RIZEA L
(x+s)

2031 n microRNA-21 mRNA

i miR-2141 38 11.46 +2.1302

flkmiR-214 38 8.18 £ 1.14%

TEH X B 50 3.04+0.78

1 Q5 IEF X R A, P <0.05; @ 51K miR-21 4H b 48, P <
0.05,

2.2 IMiFESABOEKEREE

EmiR—21 41 . Ik miR—21 41 . 1F# % BEZH 1l
SR KR, KRN ER T 00, 256
it X (F=516.478,P=0.000), & miR-214 %
TE miR-21 41 (1 =7.754, P =0.000) , ik miR-21 41/
FIEH X IE2H (1 =28.913, P =0.000) . W32,
2.3 FFHRAFHL TSR APRIERLLE

7 miR-21 41 5 1% miR-21 2H JT £ 28 £F 4k 1k 3%
5y, APRIILEL, ZRAGIT¥E L (P<0.05), &
miR-21 21 (9 I AL 2L 4R AL 9743 . APRI i T-IK miR-
214 (P<0.05). PHLHLAFHEfbREE LR, 29 H 4%
PR (P<0.05), L3,
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F2 HANLMFZBIZKFREEE (mg/dl, x+s)

215 n IREYSY A
R miR-21 4 38 21.31 +3.7602
fEmiR-214 38 15.48 +2.717
IEH Xt 4L 50 4.10 £0.57

o O IEHF ST EAL A, P <0.05; @5k miR-21 41 Hu, P <
0.05,

2.4 IMBRFAENLISTRIILEER

NI PR L, AL LN, HA, PCII .
IV-Col JK VL8, ZRAGIT¥E XL (P<0.05),
7 miR-21 2 & Tk microRNA-21 4, W3 4.

#3 A[EmiR-21 FRik7k FHIAEE A B JLATH R T 4L 1T 5 K APRIEL AL

215 n KA RLF AL IESY (x+ 5) e FHEAk/f5) AIRET 4L/ 151 APRI (x + 5)
i miR-2141 38 4.82 £0.61 25 13 0.73 + 0.09
ik miR-21 41 38 3.29+0.45 11 27 0.58 + 0.08
tICE 12.442 10.344 7.679
P1H 0.000 0.001 0.000
F 4 AR microRNA-21 FRiEKFHIREE A 8L M BT 4L IEFR K FEL B (n=38, xxs)
215 LN/(g/ml) HA/(mg/L) PCII/(pg/L) IV-Col/(ug/L.)
i miR-2141 218.39 +30.77 194.37 £25.22 187.51 £22.69 161.07 £ 22.85
ik miR—21 41 142.53 + 19.86 128.04 = 15.19 141.12  18.63 99.63 + 11.74
1 1H 12.769 13.888 9.741 14.743
P1E 0.000 0.000 0.000 0.000

2.5 EMTHEXSFHEMNKRIEEALER

JE T8 PR AR L, 4L R IE 2 21 E-cadherin
mRNA {1 % 35 5 Fl1 ZEB1 mRNA () ik & e, 2
S G E X (P <0.05), # miR-21 4 E-
cadherin mRNA 1 2 ik & it 7k miR-21 41, ZEBI
mRNA KA T miR-21 40, WL#%5.

&5 AEmiR-21 KKK FHABEAHEILAFAEHR

EMT#HX 5 F mRNAMEXTRIZEM LB  (n=38)
4151 E—cadherin mRNA ZEB1 mRNA
i miR-21 4 80.66 +9.17 117.53 £ 14.29
i€ miR-21 40 134.28 +25.19 84.10 £ 9.62
i 12.330 11.963
PfH 0.000 0.000

2.6 HHXMSH

fIESE P 43R L I T miR-21 7K SF- 5 1M 35 B AR 2T
FZAF . AT YAV 5r . APRIE 2 IEA S (r=
0.546.0.669 F10.578 , P =0.023 .0.014 f10.019) ; 5 fiF

L 4ELHEFR LN, HA, PCII . IV-Col fl/K 52 1EAH
% (r =0.781. 0.663 . 0.628 Fi1 0.503, P =0.000 . 0.014 .
0.018 F110.037) ; 5 E—cadherin mRNA #H X} 2 ik i 5%
Uk 5 (r=-0.614, P =0.018) ; 5 ZEBI mRNA A %t
Fikm B IEM X (r=0.607, P=0.019) .

Wig

miR-21 & F % Y microRNA Z —, & T 5 544
WL T EMEEZA Ea i R, O Z TR
EUMHEAESMBERE T EEREZEMEH, 0
CHEN ZE8F 55 35 H miR-21 2 5 B/ 2 AiF S 19/
BB /NVE B AR IR T 5 SOEDA 45°19A 2 miR-21
A T 5 e AR R R A R T T SR K. I A
B2 o BT AR LA I BH 28 P B IR Y 50% A4, AT R
R PE AL, e RN, 2/NLFE
LS UL B 3 IR o TR R JIH T PR B A A AR
ST, RS T H AT BR A AR, B A 27
JIESE P A AR LA AR A i AR, 3 iR L AT 45 fr
FAR BB )X 8L 2RI 45 R S A BB

3

- 80 -



4131

ETUHT, S HTE PR LI microRNA-21 KA 235 K 5 TR A AL O A DM 434

S, R AU B B AT PR B R LT £F 4 AR A
B W s . B oAn E AR FE 1
miR-21 A 68 J2& I 7 U B L s 1 75 22 95 1A 2
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JIELE PAT A RR Lo 1 7 o R B Y e AR AR, SR
JETE P14 2E R Lt 3 A A 2T K S 3 0 /N LK
g F, HHEhE miR-21 41 FFHHE R B, MG
PE 43 BT HE — 253 52 IR 3E P 8 AR LI VS miR-21 33k
M SRR A RIEMAXKR, W23
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