[ PR b 2535 2020 4F 8 HES 40 %% 4 Int J Dig Dis, August 25, 2020, Vol. 40, No. 4

18Pk & B HF R BF 27 440 2 35 13K NRG4 7K
Lo 55 F 21 4 A ™ B R Y R R

E R B E £ &

EEY A4 RWROIE TR ST i &4 o9 b Av 28T & § 4(NRG4) K
TFRERGHMTEREGRZ, Fik FHEMRAR20165F4 AZ2019 54 AEFS
THELERKS G 211 BB TR EEEEARAT ., RABIK L ER M *
(ELISA) #m 18 b A BT K % 4 69 do 32 NRG4A K F , 56 547 2o 35 07 BT 4F S 42 5 04 2K
B, R 211 PSR X B E AT 42 ST 4 110 4 (52, 13%), S2 #7 38
] (18. 01%) ,S3 #4126 4 (12.32%) ,S4 21 37 41 (17. 54 %), M ELF fEALAR e &, 1%
PR K B E 0 NRGA KPF AL, NRG4 5 AT 4 440521 2 5 4R % (P<<0. 05),
NRG4 % Wi JF 25 iz =2 49 >=>S3 Hide S4 2169 2K % T4 4w & T @R (AUC)
5 H A1 0.916,0.954,0. 968, 3 & T R A R BRI 445 B F= /) AR P 5 35 2 (APRI #%
S VABMT L 38 4 (FIB4 38800 . 46 R TR K & b NRG4 R -F A 4
YeALAZ e F o Ak, M) JE K B A B T AT AF e AR 0937 4E

[CHIAY B ARG Ag A Z2RAT &G 4; 2 T42E

DOI; 10. 3969/j. issn. 1673-534X. 2020, 04. 013

Plasma NRG4 level in patients with chronic hepatitis B fibrosis and its relationship with the severity of liver
fibrosis LU Jun, HUANG Xin, Department of Gastroenterology, Qingdao Municipal Hospital ,
Qingdao 266000, China; WANG Jian. Department of Pharmacy, Qingdao Municipal Hospital ,
Qingdao 266000, China

[ Abstract] Objective This paper intends to investigate the plasma neuregulin 4 (NRG4) level and
its relationship with the severity of liver fibrosis in patients with chronic hepatitis B liver fibrosis.
Methods A total of 211 patients with chronic hepatitis B who were treated in Qingdao Municipal
Hospital from April 2016 to April 2019 were selected prospectively as the research subjects. Enzyme-
linked immunosorbent assay (ELISA) was used to detect the plasma NRG4 level in patients with chronic
hepatitis B, and to analyze its efficacy in diagnosing liver fibrosis. Results Of the 211 patients with
chronic hepatitis B, 110 cases (52. 13%) of liver fibrosis were in the S1 stage, 38 cases (18. 01%) in the
S2 stage, 26 cases (12.32%) in the S3 stage. and 37 cases (17.54%) in the S4 stage. As the severity of
fibrosis increased, the level of NRG4 in plasma in patients with chronic hepatitis B decreased. There was
a negative correlation between NRG4 and the stage of liver fibrosis (P<C0. 05). The area under the
receiver operating characteristic curve (AUC) of NRG4 for the diagnosis of liver fibrosis =82, >S3,
and S4 were 0. 916, 0. 954, and 0. 968, respectively, which were all higher than the APRI score and
FIB-4 index. Conclusions The level of plasma NRG4 in patients with chronic hepatitis B decreases with
the degree of liver fibrosis. The detection of its level is helpful for the evaluation of liver fibrosis.

[Key words] Chronic hepatitis B; Liver fibrosis; Neuregulin 4; Severity

HETH AR B2 TARM KRBT H (2017WSA14022)
FEH 7266000 T ST BeiE AL R CEIR 58 25 BH(E 8D

+ 265 -

s
o>

i



* 266 -

E PR a2 ik 2020 4F 8 J 4 40 4245 4

Int J Dig Dis. August 25, 2020, Vol. 40, No. 4

P PE SRS IR R M A BR AR A AR (R, H
R EERAA 20 fC NGt R 2995 5 (HBV) , H
H 3~4 A2 N8 HBV 83, 1500 ~40 % 1 18 44
HBV 8y /5 0] Kk 8k A4 HF 40 it g, fe 498
T, hEHERIZA 9 000 J7 HBV #45% , Horpig
PE HBV Jg&3e544 3 000 5 N2, gFxttgdk 2 B R
SBE BTN T WA ST A R0 5 B AR 4
1651, TR 18 2RI 48 FR 3 B TP AT e AL FE
Ju R, E G 2 2 BRAG A 2 W 21 4 b
FREE M A (H A A 5P BAEVPAN 21 4k 4k
FREE I AR P A AR bR A IR 22 SO AR IR 25
I TR ER U FE PR TPN IF T 4E AL RR L .
ZPTEE 4NRGA) 25 A R AR F X
[ —FH R F2 B AR R I 40 Hh 63k B o it
AWFFEFEI NRG4A w] 38 2 84 b g A0 R - 52 44 1
CTNERIDAE 5% 40 A Bovs B0 K B B /N [)
JREFHEAL . TNFR1 518 1 B 5 306 2 B A G
TERFEFdefe b R I e R E mEAE Y
AWFFGET T AR FEF 44k 33 55 1) NRG4 7K
B 5 AL AR OE 2R LI BB NRG4 7E 2T 4
ST IRV AN A
1 X&5HE
11 AR R

HIHEPEZERL 2016 4F 4 H 2 2019 4F 4 A7EH 5
ML EBESZ 1 211 FI18PE R4 B EAE it
FEONG . 1S CRTFR ISR G (18 1 SR 2 B
TATREE (2015 FHTRRO )™ H g 1 £ R 4 12 Wibr
PHANRE : (OIS PE Z R 5 (2) LRIF 5 4
TE T 6 A~ H ML E s () B AR 2P0k d st
FHAIEIT s (DIEZ TR SRR A . HEBRARIE :
(DB TIN5 5 MO HASRERGEE M 48 s (O WK 1
JF 9 5 A8 T RS P g 105 1R 4R 5 (3) 245 4 1 482 4735
(DEIE A Bt . A B B et R
Wi s (5) G I PE IR s (6) N8 50 5 4 s 75
(HIV) B s (D RIS . 211 B8
CHIRTFR B . BAE 149 1, Lotk 62 4], S S4 4E %
(45. 61 £10. 72) %, IT 27 4 4k 20 11 S1 #9110 4]
(52.13%). 2 # 38 ] (18. 01%0), S3 4 26
(12.32%),S4 9 37 1 (17. 54%) , i B EH%E
I R AT 2 R B 2 2R AR B By At
1.2 Fk
L2101 — BRI WETA BENFER. T

INREE e e I I N S PN PN A1 = 2
Bl (AST) N AR A I FE M (ALT) | i /MR T
BPLD IR R, e AR EdE 153 AST fi
PLT Lt 348 80 (CAPRI 343 DL KT 2F 4 1k 6 55
(FIB4 #6 %0 . APRI = (AST/ULN) X 100/PLT
(10°/L) ,FIB-4 = 4§ X AST/PLT X ALT'"2,
1.2.2 R8s ElH51S I,
BUKE>1 em MIFFIS 412, F 10 % FE RS V0 IRI2 0
RIGER R, bR AR 1 A4RF
B B AR AR BRI 7 T R A S A3 WA AT
HEALFERE
1.2.3 NRG4 KR B 2 BT R B3
JHE 2R A T 1 R B K Y 7S IE A R K i
10 mL, E=JE T B0 15 min(3 500 r/min) , ¥2E F I
W AR R PR R R PR AR, SR R B IR s I Ik
(ELISA) K 12 ¥ 2, BT 46 B & 19 13K NRG4 /K
AR &l A S5 E RED A H].
1.3 %t FE ot

KFH SPSS 25. 0 A AT e it 24 . 1B
AR BORT 8 £ i 22 (£ )RR, 24
[] EC 5 SR FH A PR 26 T 2 0 A » 4L ] V9 7 LG R
SN-KHGHKE . AN AR M IE 255347 1 118 58 Ak FH v 7 4
DY 357 B e) B [ MLCQu) J e » 2 4 1) He 45 %
Kruskal-Wallis £ 5%, 8076 (Vo) Fom, H
MR EIKY . NRG4 52744053 B0 6 & %
FH Spearman AHG53HT . A2 TAERHE (ROC)
HIZE TE4 APRI $£43 . FIB4 $5%0F1 NRG4 2 Wi it
SRR A BE. P<<0. 05 N E BB Gl
2 HR
2.1 48— R FA R

4 YURYAFIS PR L, 22 7 RS2 (P>
0.05);4 449 AST,ALT.PLT, ARPI {4}, FIB-4
e 4 NRG4 fH L, ZF WA G E L (P <
0.05), AST.ALT.ARPI ¥4y . FIB-4 $& % b 1T £F
AL FEEE N S T a3, PLT  NRG4 Fifi T2 4
FERERE RN SRR AR S, Wk 1.
2.2 NRG4 AT & 24 Heg % 2

K H Spearman #2407, 255 B8 NRG4 5
B4R A3 W A 56 (re = — 0. 795, P<<0. 001).,
DL 1,



E PR i 2 ik 2020 4F 8 [ 45 40 4245 4 1

Int J Dig Dis. August 25, 2020, Vol. 40, No. 4

R 44— RVOR LB

« 267 -

bR St (m=110) S2 i (n=38) S3 #i(n=26) S4 W (n=37) GiiHE Py
R/ % 45.43£11.45 44,34£11.10 45.93£8.89 47.23£9, 46 F=0.474 0. 701
HE5 /1 (%) ¥2 = 0. 406 0. 939
5 79(71. 82) 26(68. 42) 19(73. 08) 25(67.57)
& 31(28.18) 12(31. 58) 7(26.92) 12(32. 43)
AST/U - L"! 25.0(14.3) 32.3(14. 3)% 31.0(12, 2)# 41.0(34, 3)# H=40.038  <<0.001
ALT/U-L™! 32.0027.7) 37.0(35.2) 38. 0(10. 8)* 47.8(33. (0)be H=12.206 <<0.001
PLT/X10° « L7! 177(65) 158(50)¢ 136(81)® 101(65)b¢ H=52.388  <0.001
APRI/ng * mL~! 0. 40€0. 24) 0. 65(0. 44)® 0.57(0. 67> 0.98(1. 15)# H=55.353  <0.001
FIB-4/ng * mL ™! 0. 39(0. 26) 0. 58(0. 40)® 0. 65(0. 69)* 0.74(1, 23)* H=18.297  <<0.001
NRG4/pg » mL~! 6.811.48 4,98+ 1,39 3.45% 1,29 1. 80 £ 1. 06abe F=139.572 <<0.001

5 ST A« P<<0. 05; 5 S2 140 Hud . P P<<0. 0535 S3 #1420 Hbds . < P<<0. 05

2.3 NRG4.APRI % 4 F= FIB-4 38 $ A BT 4 4 4L
IR o e A AR

APRI PE43 FIB-4 #5580 F1 NRG4 12 Wi i 2F 4
AL =82 W11 ROC i 4 F AL (AUC) 43 31 K
0.755.0. 663 F1 0. 916, NRG4 12 W T £F 2 {1k
JE=S2 AR &L BE = T APRI 3% 43 F1 FIB-4 45 %k
(Z=4. 419, P<<0. 001; Z = 5. 936, P<_0. 001),
APRI $¥#43 . FIB-4 1550 F1 NRG4 2 Wi Jif- 41 4k 1k 4
JE=S3 #1 AUC 4351k 0. 766.0. 651 F1 0. 954,
NRG4 2 Wi JF4F AL R =83 WIALRE R T APRI
FE4y F1 FIB4 $§ % (Z = 4. 715, P<<0. 001; Z =
6. 195, P<<0. 001), APRI ¥4} FIB-4 #8511 NRG4
W 2T dE AL 2 B2 o S4 31 AUC 433512 0. 836,
0. 659711 0. 968, NRG4 Wi FLF4EALREIE S4 AL

fieE T APRI ¥E4> Fil FIB-4 3% (Z = 3. 740, P<<
0.001;Z=5.120,P<<0.001), WFE2.K 2,

10 |
~
8r R i
/'_]E\ ~
6 I =
E 8
& B 8 o
% 4r o ™~ g Z
0 8 =
s 8 g §
2t 2 N E
o
0k 1 1 1 1
0 S1 S2 S3 S4

4T 4 k2> 39

1 NRG4 S FEF 4L 731056 22 10 Bl 1]

R 2 NRG4,APRI 4 FI FIB-4 5802 Wi T 21 4E AL TR B (R4 BE LL ¢

EEL7 AUC 954 CI SE fH cut-off {f gk / %6 FESEE/ %

=2

APRI 0. 755 0. 691~0. 811 0. 035 0.59 62.38 83. 64

FIB-4 0. 663 0. 595~0. 727 0. 039 0.56 54.46 79. 09

NRG4 0.916 0. 870~0. 950 0.018 4.98 78.22 87.27
=3 #

APRI 0. 766 0. 703~0. 822 0. 039 0.78 57.14 89. 86

FIB-4 0. 651 0.583~0. 715 0. 048 0. 89 41,27 95.95

NRG4 0. 954 0.917~0. 978 0.013 4.40 88. 89 88.51
S4 4

APRI 0. 836 0. 779~0. 883 0. 035 0.83 64. 86 89. 66

FIB-4 0. 659 0.591~0. 723 0. 059 1.04 40. 54 94.83

NRG4 0. 968 0. 934~0. 987 0.013 2.94 89.19 91.38




+ 268 - [ P i A 2

5 2020 4F 8 F 5 40 55 4 1)

Int J Dig Dis. August 25, 2020, Vol. 40, No. 4

100 1001

100

8ot 8ot 8ot
s ol < ool s oo
B a0p| 7 B 0| B 40p |
& —— APRI & —— APRI & ‘ —__APRI
20F — FIB-4 20} | — FIB-4 20 —— FIB-4
NGR4 [ NGR4 NGR4
Op,  , ,  , A op, ., , , , . B Op, (6]
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

100-4F 51 /%

C P4 fLTREE N S4 )
3 it

JH-ET 4 AL 2 T 45403 5 AL i AR B A8 &2 N
FELRI A I T AT 22 1) 40 i A 3L i R S R £F
YOO AR A WF 5T 2 B I AT 4 Ak K R0 R
FEJE AT DA G (-2 DR L SR8 W I 21 4 A A
JEE Xof 200 e L MO A A R T B T £ A Ak R 2
BEX

WL 34 () NRG 434 NRG1.,NRG2, NRG3
1 NRG4 , Y5707 G i A1 17 1) 40 6 [ 55 5 3 1) 3 1
AR HF5 ErbBs ok X I Z5 4 o 15 11 54005 240 i P
5 S5 T S 5 MR 5 08 1 A8 2 % B
PEZY . NRG4 L F 1524 |, 5 NRG %
T FLAth 8 53 AR, EL AT o 35 40 i 348 . 400 1) 200 i O
T RecEA i Re A DI . H AT NRG4 5
Jipged ARSI AE S P 1 R 40 R R O 5 B0
IR 9 A6 B VI AH DG  F G 55 T 41 4 Ak 1 O 2R i A L
8. P TN & BRE #] 3 ad 454 TNFR1
JA#E TNF 2 544k 4k & ™, i NRG4 o] 8 £
TNFR1), [H 1% %5548 NRG4 i i P8 #s TNFR1/
TNF 8 %2 5 4 i feit g

AFFE T A S1.S2.S3 Al S W8 M 2 BT
RIBERIMNIE NRGA IKF- & IBEE LT 4 i ot
JEE A T T 98 JE I3 NRGA 7K L R AR #4
LW NRG4 ITRE S 18 0E LR R B4 1R 44k
A . ABFFER I Spearman AHIE /AT, 45 R 12
gV T4 B E I L 3E NRG4 7KF- 5 F£F 44k
SRR E—HAESE NRGE 25 T8 LAY
R IBE LAk (0 A B LA Rt —
HAFFE IR . IR 2 TR R Y I NRG4
IKSFRT R AT APPA L 4R 4 Ak 53 .

APRI V4312 Wi I 41 4 fL A5 A8 4 % AST #1
PLT WIifats, i+ 5B A R B, A5 R ARPI

100-4 5 155/9%
& 2 NRG4,APRI {41 FIB-4 8 5GP T4 difb 25 1 ROC gk A

100-45 57 J4/%

IFTAERRIE =2 ] B LR 4EfLRR =53 )

PO LT Ak =F2 1A F4 B aLpe 4 ii™ .
FIB-4 48502 Wi 4 AL A A 15 405 L AST L ALT
A PLT 4 W8 HR , P18 AR a7 20, 732 b F &7
AR R PEAL . (HADFSE s FIB-4 $850E PF
JFEF b =52 1], =S3 Wi S4 I A s RB e Ak
g E T APRI 34 . FIB-4 $5%50F1 NRG4 2
W hE M 2, B T 4% B8 A7 4k A6 3 1 1) ROC 4k
R R NRG4 2 W £F (bR 2 =2 1], =>=S3
HAFD S4 Ay AUC 43518 0. 916.0. 954.0. 968,34
KF APRI #4531 FIB-4 388062 Wi AT 4 di AL i =
S2 #1, =S3 M A S4 Wi AUC, Eakgs Rk
NRG4 fE12 Wit T 58 85 21 Ak 53 9 7 1T
BB 2 AR B T APRI 43 F1 FIB-4 4541,
AL B PN 18 PE 2 TR 58 S B B IFET 4 7 1

ZE L RTIR 18 M BT R BB E P I K NRG4 7K
-t T A A A o 2 T R AL A HL K A B
JFEFHEAL R BE T4, . ARBF AL AT T 1 44
Kt NRG4 5L AL R BE 1 6 & RIFFEIRYT
ARSI, WA R IR T H S S A 4L
e B AE BRALE . A 5 T R R 5 L AR
Bl NRG4 2518 1 2 B I R 5835 21 4 AL ik J 11
S A FRAIL I R sp I 8 22 v B 5T Bl A S 18
PE LT B E IR YT S FE P LK NRG4 K- (1748
b R AT ROTAL (L

2 % x #t

U TORER, K. VK. 55 RSB HUE AR FI AR S
YIS P S R A MR T W 18 I A AR T AT 2 AL
BELT]. ARG ZR, 2019, 37(2). 72-76.

2 ZFE, WITE. 5K, 4. HBeAg FHMEM M Z R R BT
(WO FAUMIRI 7B oM T2 B R A AR T H o 2a
TRITIIBIESELT ] TR 2 . 2015, 23(11): 826-831.

CR#:58 286 1O



+ 286 -

E PR a2 ik 2020 4F 8 J 4 40 4245 4

Int J Dig Dis. August 25, 2020, Vol. 40, No. 4

2014 O[T AR RTIESMRET AR 24 T 20 . 2015, 4(3): (4): 557-565.
195-196. 16 K7, B, BLRW, % AGI RS 5|A SOFA #4351 T

12 Shi H, Chen X, Jiang H, et al. miR-148a suppresses cell E 2 AR AR R WG I E TR )], PR aisE
invasion and migration in gastric cancer by targeting DNA 5. 2015, 24(10): 1118-1121.
methyltransferase 1[J]. Oncol Lett, 2018, 15(4); 4944-4950. 17 Huang L, Jiang Y., Sun Z, et al. Autophagy strengthens

13 Jiang C, Gong F. MiR-148a promotes myocardial differentiation intestinal mucosal barrier by attenuating oxidative stress in
of human bone mesenchymal stromal cells via DNA severe acute pancreatitis [ J ]. Dig Dis Sci, 2018, 63 (4):
methyltransferase 1 (DNMT1)[]J]. Cell Biol Int, 2018, 42(8): 910-919.

913-922. 18 Xiao J, Feng X, Huang XY. et al. Spautin-1 ameliorates acute

14 FCE, TR, BHE. miR-148a 3 32 k30 i 98 g 4EL 241 o 3% pancreatitis via inhibiting impaired autophagy and alleviating
B SEHLRI R FE LT, v [ 20 M0 A ) 27 2 4l 2018, 40 (6D calcium overload[J . Mol Med. 2016, 22; 643-652.

969-976. kA5 8 #7:2019-12-06)

15 Miao B, Qi WJ, Zhang SW. et al. miR-148a suppresses (KX %4, A%
autophagy by down-regulation of II.-6/STAT3 signaling in
cerulein-induced acute pancreatitis[ J]. Pancreatology, 2019, 19

CE3ESR 268 IO review[]]. Rom J Intern Med. 2015, 53(4): 304-314.

3 Idilman R. The summarized of EASL 2017 Clinical Practice 120 HPUT, B, SEUEfd. LR 4RI KL BB YT R R it B
Guidelines on the management of hepatitis B virus infection[ ] ]. [T, BERFEEBEER . 2019, 39(3): 298-302, 308.

Turk J Gastroenterol, 2017, 28(5): 412-416. 13 EoJe, skEIE. PusERI T I £F b R i s e e [ .

4 Liang XE, Chen YP. Clinical application of vibration controlled I RAFIESE 2k, 2018, 34(10); 2224-2226.
transient elastography in patients with chronic hepatitis B[J]. J 14 B, BREE, Wi, 55 UL DI B E VIR SR T T A itk i ik
Clin Transl Hepatol, 2017, 5(4): 368-375. FPEREL ] PEZEAEER . 2018, 34(3): 309-312.

5 MWL, ZEGEE. MRS 4 AW TR T R ). A& 15 XRAL, MR A AEfb R AL KRy e s Bk 0], 259k
F2EAR . 2017, 69(3): 351-356. PIAR , 2017, 24(5) . 454-458.

6 Shi J, Xu W, Zheng R, et al. Neuregulin 4 attenuate 16 Wansbury O, Panchal H, James M, et al. Dynamic expression
tubulointerstitial fibrosis and advanced glycosylation end of Erbb pathway members during early mammary gland
products accumulation in diabetic nephropathy rats via regulating morphogenesis [ J ]. ] Invest Dermatol, 2008, 128 (4);
TNF-R1 signaling [J]. Am ] Transl Res, 2019, 11 (9); 009-1021.

5501-5513. 17 Guma A, Martinez-Redondo V, Lopez-Soldado I, et al.

7 BEE., A, kK, & TNF-o« mRNA,TNF-R1 mRNA 7518 P Emerging role of neuregulin as a modulator of muscle
T I i 2k M i [T ). SFFME IR BE 2 Be e 4l » 2003, metabolism[ J ]. Am J Physiol Endocrinol Metab, 2010, 298
24(12) . 1321-1322. (4) . E742-E750.

8 A, AW, FEHE2, . PidHT-%E = BRE, TNFR1 1 A & 18 Seo YS. Kim MY, Kim SU, et al. Accuracy of transient
FIESR M Beclinl 18/ A 4E1L 19315 M Reversine X H 15 elastography in assessing liver fibrosis in chronic viral hepatitis:
WlJ ], ToRE, 2011, 32(15): 1941-1944. A multicentre, retrospective study[J]. Liver Int, 2015, 35

9 PR SNIE S 2. PR Ay . B R (10) ; 2246-2255.

P2 piiaErE (2015 RO [T 1. AT IER 44 5. 2015, 33 19 #3C. FibroTouch B4 FIB-4, APRI K GPRI -4 i £F 4t (L 1
(12) : 888-905. G RBFFELD]. b WHEBERIRE . 2018,

10 AN XK. B e AU AR OG5 5 38 i 7E ST 47 Ak A v 4 OB A% B #7:2020-03-06)
MRS IERE LT ] EBRIE AR AR . 2016, 36(3): 153-155, 196, (KX B4 M E)

11 Toosi AE. Liver fibrosis: Causes and methods of assessment, a



