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WE: BM HAMEM/IRNA-25-3p (microRNA-25-3p, miR-25-3p) . f/»
RNA-425-5p (microRNA-425-5p, miR-425-5p) % ¢4 N & R A KL E (alanine
aminotransferase, ALT) 1E# FI1E8VEZBUATF % (chronic hepatitis B, CHB) & ATFHIEME
RAERIEWINE. F53% LA20214E3 H 1 H 2202443 A 31 H 8 5 V0 R EEBEUssA 11841
CHBEFH NWF T R, AR AT ZUE R0 8 BT R IE VS s E 2 (G) , HAFGO/Gl
4911, G22H4915], G3/GAZH20M. WAEFTA B#FALT, RAAREAILFLFENG (aspartate
aminotransferase, AST) . EHZI & (total bilirubin, TBil) . A& H (albumin, ALB)

Ko K E R 3R S W 5E [ B (quantitative reverse transcription polymerase chain
reaction, qRT-PCR) il I j&EmiR-25-3p. miR-425-5p/K~F-. X Spearmantf {443 7
MiR-25-3p. miR-425-5p7KF- 55 JFFIE 46 REVE B AR 26, SR FH PearsonAfl 26 43 HfmiR-25-
3p. miR-425-5p7K-F5AST. TBil. ALB/KFIIAHICHE, RHSZIKH TAERHE (receiver
operating characteristic, ROC) HHZE 3P4 M {EmiR-25-3p. miR-425-5p/K Pl CHB & & T
ERAETESNEG = 200E . 2R SGO/GIAALEL, G241, G3/G441HE#HAST [ (35.19 +
748) U/LEL (51.27+10.91) U/LEL (28.19+7.19) U/L]. TBil[ (16.43 +3.42) pmol/LLL
(23.73 £5.26) umol/LEL (10.18 + 2.18) umol/L] K& miR-25-3pkiX} Fik & (2.43 £ 0.67
E63.49 +0.741H01.02 £ 0.31) #5E2F 5, ALB[ (39.78 £8.35) g/LEt (35.06+7.48) g/L

b (45.68 +9.98) g/L] MmiR-425-5pki%t KA E (0.64 + 0.22H00.42 + 0.131K1.04 +
0.32) ¥JRFEFL (P¥<0.05) . 5G24I ML, G3/G44HHE#HAST. TBil&miR-25-3p
X FIE R B E T E, ALBRImIR-425-5pHxf ik B35 5 E L (PH< 0.05) .

Spearmantf PR HT R B, EF MIEmIR-25-3p/KF 5 E R IETE S 2 IEAH K (r =
0.576, P =0.026) ; MiHFmiR-425-5p7K~F-55 A 2 AE TG ) FE 2 AAHSE (ry = —0.458,

P =0.017) ; Pearsonf] &M, miR-25-3p SASTRITBIIZIEMIE (r=0.516,

P < 0.001; »r=0476, P=0.008) , S5ALBEfAH% (r=—0.473, P=0.009) ; miR-
425-5p 5ASTHITBIl 2 FfAHE (r=—0.506, P < 0.001; r=—0.462, P=0011) , 5
ALBE IFHIZE (r=0.481, P=0.004) . miR-25-3p + miR-425-5p T CHB & AT %
SEVERNEEG = 2IROCHIZ T (0.923) 2% K TmiR-25-3p (0.859) . miR-425-5p
(0.836) FMMTHM (Z=12.305, P=0.021; Z=2.786, P=0.005) . Z5it ALTH%EIE
W CHB & & il o AR P B () M 20, 7B miR-25-3p. miR-425-5p7K 1%} 7F
il B35 JTE A 14 2R B — @B
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Diagnostic value of serum miR-25-3p and miR-425-5p on chronic inflammation of liver
in chronic hepatitis B patients with persistently normal ALT

Wang Yun', Zhao Chengjin', Zhang Yu® (1.Department of Emergency, The Fourth People’s
Hospital of Qinghai Province, Qinghai Xining 810000, China, 2 Department of Hepatology, The
Fourth People s Hospital of Qinghai Province, Qinghai Xining 810000, China)

Abstract: Objective To investigate the value of serum microRNA-25-3p (miR-25-3p) and
microRNA-425-5p (miR-425-5p) on the diagnosis of chronic inflammation of liver in chronic
hepatitis B (CHB) patients with persistently normal alanine aminotransferase (ALT). Methods
A total of 118 patients with CHB admitted to The Fourth People’s Hospital of Qinghai Province
from March 1st, 2021 to March 31st, 2024 were selected as the research objects. According
to the grading of liver inflammation activity (G) based on liver biopsy, there were 49 cases
in GO/G1 group, 49 cases in G2 group and 20 cases in G3/G4 group. The levels of ALT,
aspartate aminotransferase (AST), total bilirubin (TBil) and albumin (ALB) of the patients
were collected. The serum levels of miR-25-3p and miR-425-5p were detected by quantitative
reverse transcription polymerase chain reaction (QRT-PCR). Spearman correlation analysis was
used to analyze the correlations between the levels of miR-25-3p, miR-425-5p and the liver
inflammation activity. Pearson correlation analysis was used to analyze the correlations between
the levels of miR-25-3p, miR-425-5p and levels of AST, TBil and ALB. Receiver operating
characteristic (ROC) curves was used to evaluate the value of serum miR-25-3p and miR-425-5p
levels on predicting liver inflammation activity grade G = 2 in patients with chronic hepatitis
B (CHB). Results Compared with patients in GO/G1 group, patients in G2 group and G3/G4 group
showed significantly higher levels of AST [(35.19 + 7.48) U/L vs. (51.27 = 10.91) U/L vs. (28.19 =
7.19) U/L], TBil [(16.43 + 3.42) umol/L vs. (23.73 £ 5.26) pumol/L vs. (10.18 + 2.18) umol/L] and
relative expression of miR-25-3p (2.43 + 0.67 vs. 3.49 + 0.74 vs. 1.02 + 0.31). In contrast, the
levels of ALB [(39.78 + 8.35) g/L vs. (35.06 + 7.48) g/L vs. (45.68 = 9.98) g/L] and relative
expression of miR-425-5p (0.64 £ 0.22 vs. 0.42 = 0.13 vs. 1.04 £ 0.32) were significantly
lower (all P << 0.05). Compared with patients in G2 group, patients in G3/G4 group exhibited
significantly higher levels of AST, TBil and relative expression of miR-25-3p, while ALB
levels and relative expression of miR-425-5p were significantly lower (all P << 0.05).
Spearman correlation analysis showed that serum miR-25-3p level was positively correlated
with liver inflammation activity (7, = 0.576, P = 0.026) and miR-425-5p level was negatively
correlated with liver inflammation activity (, = —0.458, P = 0.017). Pearson analysis showed
that miR-25-3p level was positively correlated with AST and TBil (» = 0.516, P << 0.001;
r=0.476, P =0.008), and negatively correlated with ALB (r= —0.473, P = 0.009); miR-425-5p level
was negatively correlated with AST and TBil (»r = —0.506, P < 0.001; » = —0.462, P =
0.011), and positively correlated with ALB (» = 0.481, P = 0.004). The area under ROC curve
of miR-25-3p + miR-425-5p (0.923) for predicting liver inflammation activity grade G = 2
in CHB patients was significantly larger than that predicted by miR-25-3p alone (0.859) or
miR-425-5p alone (0.836) (Z =2.305, P = 0.021; Z = 2.786, P = 0.005). Conclusions Some
CHB patients with persistently normal ALT levels have severe chronic liver inflammation.
Serum levels of miR-25-3p and miR-425-5p have certain value on evaluating chronic liver
inflammation in CHB patients.

Keywords: Hepatitis B, chronic; Alanine aminotransferase; miR-25-3p; miR-425-5p; Liver

inflammation
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LHIF %7 C(hepatitis B virus, HBV) J&
oo A8 I JIE 52 BIAS [RIFR FBE B 4D, 28 hE M 4 17 2 12
M ZF % (chronic hepatitis B, CHB) H# 1)
WREL AR 2 — 2, TR R N T AT i H B AT .

JHF £ 2955 £ 52 4 W JHF U 8 R 3 20 B 1) e Am i, (H
HERH R A, BEE2ERER, H/hRNA
(microRNA, miRNA) & — &84k g% i /N
RNA, ] 38 izt B i sl 410 o) 800 I DALV 12 T o 4% HL 3R
£, miRNATR 2 5 45E & N M 11 5 8T 0K
A RFEF4EAL . miR-25 5 G55 4 2E N 11 2 Rl B4
IR OC, HAhmiR-25-3p ] i@ i i 5 A% K7« B
(nuclear factor kB, NF-xB) 15 5l 4% 1M 52 W AT 1
BE™ . LA K -l I miR-425-5p R ik Al
PRt N I 28 995 255 S I 4R 44k, $27-miR-425-
5pB ST AL BERES . b AT HED, IfiEmiR-25-
3p. miR-425-5p7KF-7F CHB H 3 JF 18 4 F e
ORAE— AR, (HEFTISRAHCHIER R, T
e, ASHF AR miR-25-3p FmiR-425-5p 7K %
CHB 35 12 14 2 RE ) TR, DU A F 3
fCHB &2 ) 4 32 2%

1 BRERE

1.1 Agat & EHN20214F3 3 1 H £20244E3 H31H
FEAE S V0N R R B ieyE 1 11845 CHB & 35 N Ak 5%
SR, IANbE: OCHBIIZMI & (18127
JFRBIRTER (20158 ) HIEWbrdEY;, @HEER
B TFENUE R S E SR I B A R
47 /NS5 AR AL AE S T 4 2 i ks @ TR A
JFLEEFZ WS (alanine aminotransferase, ALT) 7K3F1E
W (0~40 U/L) 5 @hifIZER5eEE; Of@FRR R
U, ¥y A R 2 E g st . HERRbRifE: OF
FHAWRBFBARR IR, @6 H A & Rt
s @G HMBEARGIEN; @O FEARPRE N1
S~ MR A ORI R 24 a0 TR 7 IS5 254
L. A ARCHRSHEEFEIINRERICEZ R
S, 5. 2022482515

1.2 MEdedr BRIk E. 2 7). HFXAE
SRR, ABER H RS ml2S I8 AT i bk I,

WHEG, Hl&MTE, WIS T ERNAR )
EPEh, TEM T —80 CkFE & M. LR
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ANAJEHALT, REAAR AL (aspartate
aminotransferase, AST) . H&H (albumin,
ALB) . RJHZ & (total bilirubin, TBil) /K.
1.3 R 24 Z RO RN (quantitative reverse
transcription polymerase chain reaction, qRT-PCR)
o fn i P miR-425-5p. miR-25-3p/K-F fii IRNA
PR S (AR ZEERHEARA D $FEHUMIG
HRNA, fHHUV-11005 58 Y66 B (57 g RRSE T
RIZEAZEA PR AT K MIRNAZL B Lk, RA4T
BRI VKA 2 H o MR S e s iRl & (H A TaKaRa
n]) 3RELCDNA. % CFX96 52} 7 )it 5E B PCRAX
(f#[F Bio-Rad /A 7] ) XfmiR-425-5p. miR-25-3p &%
WSU6RHTH WM. SIPH LilE TA R, 519
FAIWEL. KB 95 °C, 3min; 95°C, 30s;
61 C, 30s; 72 °C, 30s; 40PMEFF. K2t
FmiR-425-5pFImiR-25-3p I AH N ik & .

1.4 FFALRERB A EBFLIS T, Pudhis
FZITEE 1 cmAbATZHAR 1 ~2 cm, BB fE 33
N 10% R V5 9 18] 5, 326 2 s o LA 36 v o 33
ITHFHLRH A, M2 5 ETAEZR R
FEITSHATA A, RIS CREREAT RBR TR X
AT S R JOER S % (G 1, BILA 4
A A T Ve R o AR R AT 9% v B PR
73 NGO/GLAL (49%1) . G24H (494> . G3/G44H
201> -

1.5 %Gt SRRISPSS 25.0 81k i3k 47 $ 4 4>
Mr, AST. ALB. TBil. miR-425-5ptHX} ik & .
miR-25-3p Xt R IE B N IES S A EER, DL
xt sE®N, ZHNBBCRHBEET Z0, 4
W EE R H SNK-g 4656« >R F Spearman ] 5%
PEAF HTmiR-25-3p. miR-425-5p7K 15 FFIE 48 5E i
B M, K H Pearsontf &% 2 HrmiR-25-
3p. miR-425-5p/K-F5AST. TBil. ALBI/K-FH
FHRME, SRS TAEFRFE (receiver operating
characteristic, ROC) #iZE ¥4 M7 miR-25-3p.
miR-425-5p/KF-HUMCHB 35 AT IE SOEVR Eh G = 2
I E. PAP < 0.05HZ 3B G245 L.

2 BR

2.1 —AFH IR s T Bk eatl, Lotk

#* 1 qRT-PCR 5|¥1FF%)

AR ERGIH (5-3)

Bl (5-37)

miR-425-5p CGTCGAAGAAGGGCAAGRAG

miR-25-3p CATTGCACTTGTCTCGGGGTCTGA

ue6 ATTGGAACGATACAGAGAAGATT

CACCATTCCAAGCACAACAC
GCTGTCAACGATACGCTACGTAACG
GGAACGCTTCACGAATTTG
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5401; SERE35~79%, “FH (58.73 £ 11.18) % . GO/
GIZH T 1288, Zctk2145); 135 (5876 £10.19) %

G2 B 12911, Zcbk20f1; “F¥ (58.70 + 12.34)

% G3/GAH B ETHI, 1341 ¥ (58.69 +
11.84) %, 3 EH WM FGERS Z 5 gt 25 X
(¥ =3.632, P=0.163; F=0.000, P=1.000)

2.2 24ACHBE A 976 5GO/GIAH EE ML,

G24HMG3/G44 i 3 5 AST & TBilKF & % Ft+
B, ALB/KFRZFFL (PY¥<0.05) ; 5G2414
b, G3/G44H H3E MiEAST X TBIKF &% Ft &,

ALB/KF B3 2% (P¥<0.05) , W32,

2.3 &4ACHB# 4 f 7 miR-25-3p. miR-425-5p/K-F 5
GO/G14HCHBEE M tL, G24. G3/44H F#& 1fiE
miR-25-3pFR k7K i TH iy, miR-425-5pK A K
T RBERRL (PH<0.05) ; 5G241M L, G3/G4
HCHBH##F M iEmiR-25-3p %Kik /K F B E T,

miR-425-5pRik K B E L (P¥<0.05) , I
%3,

2.4 CHB & # 27 miR-25-3p. miR-425-5p 5 FF i X iz 7%
FHEAFFEM Spearmankf JetE 4T B, CHBHEH
MiEmIR-25-3p7K1- 5 I #REE BN FE B IEAH G (=
0.576, P=0.026) ; IfiEmiR-425-5p/K-F-5 FFiF 285

) ) 20254 174 H4HH

TR R AL (r,.=—0458, P=0017) .

2.5 CHB## 7 miR-25-3p. miR-425-5p5 A o 44647
#9A8 K Pearsontf R HT R BH, CHB&E# MG
miR-25-3p 5AST. TBil/KF 2 EHIE, SALBK
SEREAASE; miR-425-5p5AST. TBilZK - 2 4 4H
K, SALB/KFEIEHRK (P¥<0.05) . W4,

2.6 friEmiR-25-3p. miR-425-5p7K-F-*FCHB .4 AT IEIE
PSR TRMMME 22 H|lmiR-25-3pFmiR-425-5p il
MCHB & HFIE RIETE S EG = 2MROCHHZE,

SRR, miR-25-3p Pl CHB & & I Ik 4 5 7%
FEG = 2KROCHIZ N 1 50.859 (95%CI:

0.789~0.928) , #HWi{EN1.73, HEUKE. KR
JE 43 3 N85.70% 78.30%; miR-425-5pHIROC i
28 T A H0.836 (95%CI: 0.762~0.911) , #;
Wi h0.82, HBURE. Fr7 5 0 N79.60%.

78.30%; miR-25-3p + miR-425-5pTiillCHB & 2
FFRE R AEVE S G = 2HIROCHI £k R i #2°40.923
(95%CI: 0.878~0.968) , JLESEE . 45573 )% 5
W15991.80%. 79.70%, miR-25-3p + miR-425-5p]
ROC i £ F [ #1722 5 T'miR-25-3p. miR-425-5p
PRI (Z = 2.305, P=0.021; Z=12.786, P =
0.005) . WK1,

R2 TEFFAERAEESNE CHB BERFINEERRIR (x=5)

28 7 4% AST (U/L) ALB (g/L) TBil (pumol/L)
GO/G148 49 28.19+7.19 45.68 +9.98 10.18 £2.18
G2 49 35.19 +£7.48° 39.78 + 8.35° 16.43 +3.42°
G3/G4sn 20 51.27+10.91® 35.06 + 7.48% 23.73 +5.26%
Fi& 58.583 11.449 120.761
Pi& < 0.001 < 0.001 < 0.001

¥: 5 GO/Gl AR, *P < 0.05; 5 G2 4Lk, P < 0.05.

%3 FEFFBEAAEEE CHB B M5E miR-25-3p.

miR-425-5p HEXFTIXE (x+5)

28 3 1% miR-25-3p miR-425-5p
GO/G141 49 1.02+0.31 1.04+0.32
G241 49 243 +0.67° 0.64 +0.22°
G3/G4a4l 20 3.49 +£0.74™ 0.42 +0.13®
FlA 157.969 52.104
PfH < 0.001 < 0.001

" 5 GO/GL AL, “P<0.05; 5 G2 ML, °P < 0.05,

%4 CHB 2FHIE miR-25-3p. miR-425-5p S5RTINBEIRARAVAER M 24T

i H AST ALB TBil
miR-25-3p

i 0.516 -0.473 0.476
PiE < 0.001 0.009 0.008
miR-425-5p

i -0.506 0.481 -0.462
PiE < 0.001 0.004 0.011
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1.0
— miR-25-3p + miR-425-5p
---- miR-25-3p

0.8 == miR-425-5p
— %l

0.6

0.4

0.2

0 0.2 0.4 0.6 0.8 1.0
1 miR-25-3p 1 miR-425-5p TN CHB 2 EFFREAEE
B G = 2 B ROC ghik
3 iWig

HBVI&E e NARJG — BEAZ G T AN, mrigik
CLAmA . rhvk 20 i 5 e AR I SR AR B 0, A
A BB 4 45 SRR, HBVAH SR R A
JORE A TR A3 AL RN 9 (0 AR SR o i R %
ALTVS R 20E, (H I IEARE 4230 M CHB & %
AR 0, ALTRAS:IE H CHB B8 & K kT
PURERATT, FEIESME 2t rT Ae A oA s,
BRI i PR 75 258 10 AR W Fa A VP A ALT RF 82 1E %
CHB A RIS 2 5, DU B i R R T
HlE TR

miRNAZ KB N21~23 MR 1) /N4 1
RNA, ] 5HIEF 13- -8 1F X 56 A 50 56 4 45
AR WER, P miRNAKS T 5505
AmRNAZE G, (EE G T 2 FAE Y 22,
miR-2507 T et 7q22.1 |, HHI R EHmiR-255
R iE . BRI Chen5
FLRW], miR-25-3pra 3 IA A i # 1a) $01 1 B4 i &)
B FE R BN = B MEFLAR R B384 . Casadei™)
WL, miR-25-3p7E ik i@ i NF-kB & 42 J
A2 9% 41 B DR -1 1 40 B A 2% 6 16 2 3l 1 A2 338 Ml A R K
. AWEFKIGO/GIZ. G241, G3/G441 3 1
JEMIR-25-3pRIEIKAK KT 5, $7"miR-25-3pH] R
S5 RAEHE. A5%FH KW RESEH= 2
[{JCHB & AN A 1 miR-25-3p £ 513835, miR-25-3p
ISR A A G T A% 7%,  HmiR-25-3p&
K SR L R 23 A R I A IR i 3 A
AWFRHE— 2 K CHB & # IiEmiR-25-3p/KF 5
AST. TBiK-2IEMHXK, SALBEMHRE, #r
miR-25-3pn] g 5 CHB G JH Dy g B 5%, A5
miR-25-3p A G838 I 1 4% 4 0E HH O AS 538 B AT 52
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Wi CHB &8 & i I R 9 « ROC 1 28 43 41 2% B 1L 75
miR-25-3p7K-F- FiMCHB & 34 AT R IEWE S EG = 2
FIROCHH £& T 1 A2 250.859,  H RS B Fr ¢ B 40
I N85.70% 78.30%, #HE/~miR-25-3pX}TiifliCHB
BHEINERIETESIEG = 26— & /.

miR-425-5pJ& T-miR-4255 %, fEIFAHZA. fifidHgd
T BRG0P 58 R TE 500 R B DA 9,
A FT R I miR-425-5p AT {2 3 J5 et 40 i 38 B AN I
¥, BEAERERYE A0 A 223 0] A i i v R
AU TR AR MmiR-425-5p AP, GuP
R BImiR-425-5p a] 8 i i 75 PR 5800 S K E 51
IS A S AT 4540, HL I FE S NF-«xBfE 5B A
Ko AR KRIGO/GIAH . G241, G3/G44 &34 I
JEMIR-425-5pFRIE KKK AR, $E77miR-425-5p
Stof I 28 i 2E R AT RE A SU . B SO AT R
SR IUEZE /N BRI miR-425-5p7K - & K T
FARNER, BEFTCE— P K I miR-425-5p A] # ] 1fiL F
AR, RO E LI, S0 AR EE
UL TBE R M. HEmmiR-425-5p 1] e i V845 4
FH A 5 I 52 CHB B 35 10 T I R . AR 5
it — R BICHB .3 Il 7 miR-425-5p/KF 5 AST.
TBil/KF 2 A5, SALBKIFEEIEM AL, R
miR-425-5p 7] % 5CHB & & (P L e 481k . ROC
M ZE 0 BT &K, MIEmiR-425-5p7/K-FFil CHB & &
FFRE JSREVE B G = 2IROCHIZE T T AH N0.836,
HABUKE . FRESHINT.60%. 78.30%, R
miR-425-5p5f Fifii CHB £ 35 I RAEVE BN G = 2
H—EMNE.

AWt — 2 BoR, miR-25-3pFImiR-
425-5pHkA T CHB 38 FHATE R IETE 3 EG = 211
ROC {1 25 NI #140.923, AU B RS 57 155 49 1)
991.80%. 79.70%, IJET & HE—12W, &Rk
PRmiR-25-3pMImiR-425-5p ik & T CHB 35 Ji-JIiE
18k JORE AT 58 . AR REAREAR, HmiR-
25-3pFImiR-425-5p /K152 M CHB 5 3 JH E 12 14 ¢
i (1) LA 1T ML AN BT, S 82 T 3R A =k
— B HIE

zi b, ALTHFEEIEH FICHBE 3 IMiEmiR-25-3p
EREEIE, miR-425-5p2KFKIL, MiEmMIR-25-3pFl
miR-425-5pl& % CHB 5 I 4OREVE B EG = 2.5
A B AR A -

FIZMZR  Pra RS A AR R 2 i R

AT ERFERAR AR AT A TR
FHOR TS S /A% S B R gt AT Ab B
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