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miR-296-3p Xt JIH L5 45 L5 S0 K BT 21 4 AR 155 i

SRR, EBEREJE B SKORAE BB, AR, X, )R
("B T RFRMEFR, TLERMAERESLRE, AL 0632105 5 T X ¥
E 36, AL 06321057 k@ T RFEAREFR, TLEE LIRS EERF ELLERT,EL  063000)

ME BB HI5EHUD RNA296-3p(miR-296-3p ) X JH S 25, ( BDL) i B R BUFEF 4L 2 . 773k 4% 25 2 SD R
FEMLA BT (sham ) 41 B5% ( BDL) 21 \NC adv 41 .miR-296-3p adv 411 miR-296-3p sponge adv 2, 841 5 H., 38 95 AKS
- HEL.(HE) \Masson J (8 F1RAR LT ( Sirius Red ) Yo 0, W52 K BRI 2H 2005 BUAR AL 5 L A& 41 K RS TN 2R 24 B i 5 il
(ALT) \RAZ IR AFFE M (AST) FLEHAL K (TBIL) & &5 A qRT-PCR 4670 K U ZH 2 rf miR-296-3p . 41 &K (IL) 6., IL-
1B RIS IE R F (TNF) - B335 K LA RS DUULBI AR 11 (o-SMA) | T BB (CollAL) (& 4541 414 K [ 7 ( CTGF ) mRNA
) 223K 7K ; Western blot £l -SMA [ Coll A1 CTGF £ [ i35k 5 S e 20 AL = G 64, (THC) Kl o-SMA 32357k £ 4
15 B2 P TN miR-296-3p (4 f5e ¥R R 5 4 5546 A1 BTB Z5#4 38R 11 20 (ZBTB20 ) mRNA FIE I RIEKT-. &R il
FREEIR TR, 5 sham ML, BDL 200 NC adv 2 2K BRURFH 2 o R a0 RE At 323 AR TR, 5 NC adv ZHAH B, miR-296-
3p adv AUIFAL AU RAE AN , IR DTARIBD , 1T miR-296-3p sponge adv 1K FRFI AT SOV N . 15 sham 1AL, BDL
ZHAI NC adv 21 K R0 ALT AST TBIL % £ 7, miR-296-3p Y3 ik K P AL, IL-6 TL-18 .\ TNF-a mRNA ) R i57KF- K a-
SMA CollAl .CTGF mRNA F17 4335 THE (P <0.05) ;5 NC adv 414 [t , miR-296-3p adv £ FUIfM & ALT ,AST  TBIL
SRR, miR-296-3p Fik K F-FHE , IL-6 1L-18  TNF-o mRNA ({3235 7K FREAK HJFZH 2 o-SMA [ Coll A1 .CTGF mRNA FIZ&
F R KK RIBENL(P <0. 05) ,miR-296-3p sponge adv 4145 F 5 miR-296-3p adv HE5FAH R (P <0.05) o A=Wy fi B2 W s Bl
| ZBTB20 ] fig & miR-296-3p FM 3L K, 5 sham ZHAH L, BDL 44 F1 NC adv 20 K BT 2H 23 ZBTB20 mRNA FlIHE [ %k
JFEI (P <0.05) ,5 NC adv ZH4H EE , miR-296-3p adv £ iT4H 41 A ZBTB20 k&I (P <0. 05) , 1fif miR-296-3p sponge adv 41 iT-4H
Zrh ZBTB20 FikTHE (P <0.05) , £5if  miR-296-3p 7E BDL 75 519 K LT 4E AL 2H 4 b 23K K 7 BEAIK , miR-296-3p ] Al
JHHEE ZBTB20 11| BDL R ERHET4E1k

KA miR-296-3p; ZBTB20; JH S 4541 ; KB IFEF4E Ak s 2RE A 1

hESEKE R575.2
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T4 44k (hepatic fibrosis, HF) &2 2R HE 5| %
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fi o R RS AT 44K 1 2 HLAR 9 0T 2% A 3%
YR T RS AT T B L AT A H 25
##/N RNAs ( microRNAs, miRNAs ) & — 28 /N
et RNA, K2 20 ~ 24 DEH R, CA
FEAfiE miR-296-3p REASIN 4 E s e B
DL % PR Bt 7L Sk bR 8 40 ) B 2B K SR T, miR-
296-3p TEMFET AE AL v B 52 e 1 AN T AE . % 0F
Feil i JHEE 45 FL (bile duct ligation, BDL) i 14 g
e U BUIFLF 4 JL LTI 45 T miR-2963p ady
F1 miR-296-3p sponge adv |- Tii , i 1< - DO REA I | JH-
AU HL Y055 7 15, L4E miR-296-3p %} BDL Jif
LRHEAIAE T, AT AL IR Y 7 S L BB

1 #MR5T*

L1 ##
1.1.1 &3y 25 H SPF ¢ SD MK Il B
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et R YIRHE B A IR A 7, S2 B sh Ak 7
VFRIHIES : SCXK ( 51) 2020-0004 , {4 7 £ 130 g, 5
B B T AR B TR S sh ) bl B R S g =
TR [ SYXK( ) :2020-007 ], K IR FR7EIR BE O 22
~24 C, MXFZE N 40% ~60% , H IS/ KGN
12 h PyEFE SR, B R FIYOK , &R PER S 1
JE IR 928 . shscm N 2s 2R A0 B TR 7500
SIYMCIZ Gt (LS 1X2021110)

1.1.2 2 ZXAARE MR NC adv, JJih 7
miR-296-3p adv } JJiJ% 7 miR-296-3p sponge adv Il
H RN B LA Ay A BR 2 7] 5 qRT-PCR 51418 A
A AR TR A BRA ] S e BEBTAA o-
SE¥E WUL3h &5 B (alpha-smooth muscle actin, a-SMA)
(BUINAEZ N TR), B2%5  ET1607-43 ) s o2 va ik 1
R ol 4% (type 1 collagen ol chain, CollAl)
( Z& [ Affinity Bioscience /3 ], 55 AF7001) ;%
TElE PR 45 45 40 2 4R K ] F ( connective tissue
growth factor, CTGF ) ( REFE/RAE W B A IR H
175 : SRPO1065 ) ; 5 2 s ST B 45 1 BTB 454435
M 20 (zinc finger and BTB domain containing 20,
ZBTB20) ( 25 [F Proteintech /A & , 575 23987-1-AP) ;
BLEA TEFE BT {A GAPDH (3£ [E ABclonal 24w, 5% 5
ACO035) ;HRP FRiCF-hifR 1eG T (L at AR
A, 575 : C1309) \HRP Fric 4/ 1g6 — 41 (dE
A H] L 525 C1308) ; ECL 0,3k (b ot
BT s 96 & PCR RGN & (JL R 556
MR A B T ) 5 Masson = 8, Y ik Rl R MR AL 4T
(Sirius Red) Y9 (L 5L E A H]) ; PV6000 f 3%
AR (et b 2 &M AE R ARARA A
7500 7 G E & PCR X (3£ [E ABI 42 H]) ; URIT-
8210 4x A 3l AE A AL CREARDE AR B2 97 g, 7 A PR
7)) , ChemiScope 6100 EXP fk %k EiE 245 ( |
R MBF A A R A R]) , CX23 1E & B 6dE ( H
% Olympus A F]) o

1.2 A&

1.2.1 ShrpmaAses® 25 HSD MR, L
7 HBTF R (sham ) 41 #i#Y ( BDL) 4 \NC adv 41 .
miR-296-3p adv 4] .miR-296-3p sponge adv 41, &34
5 H, sham 4 {2 FF MG, AR KRR TIHE
Bl TN 2 RIEAT IR R, 2 420 i
51200 wl 252 x 10"~95 5 Wik . sham 41 #1 BDL 41
TEST AR B AR B K TE T ARG S 14 RREA A
KA M E bR A A TR

1.2.2 S e e sty B 20K,

1 EDTA TTARMEAT IT s B 52, W IR i AL )
ity BEL W8 7] 2 3L 9% B 10 min, i 0 R BT «-SMA
(1:200) AR & 4 Cib ik, PBS iUt J5 i in =+
Ptk 1gG REY),37 CHEF 2 h,DAB B4, JRAN;
et 2 min, BEAEN , rPrERI S B, A LR
a-SMA 335,

1.2.3  Western blot %  HUK B 41 41 $2 B 6 2R
F, 85T BCA 300 & I 25 ks o ) SR DY ik
JHE IR L K, LUK K 5 I v 1 2 1 4% 3 PVDF JIE
BT 5% AR WR B 2 b A3 (-SMA |
Coll Al , CTGF , ZBTB20 #J 41 : 1000, GAPDH &
1:10000) 0 F & H EF 4 CUKFERIR, TBST PE K
4 Y, BERCS ming A EHL A/ B P (1 2 2 000/
5000) W F & hEEMEE 2 h, TBST PRI 4 I, BRIk
5 min, BB RR RGRME S .

1.2.4 @iFAfeshal ARJEH 14 RESREK 12
h, 20 R BRI 3= 3l bk Bt (3B it i 45 7 4% 1% 1
PRI , 421128 3 000 r/min 5.0 15 min, W i
W, —80 CHETFE o 42 B 3h Ak 73 A A0 7 Ok B
M3 TR 2 R 24, 3% %5 #%2 [t} ( alanine aminotransferase ,
ALT) K 4 24 R 2 3% % #% T (aspartate aminotrans-
ferase , AST) il Z JHZT & (total bilirubin, TBIL) & & .
1.2.5 %Rk PCR BCKEIFAL,
TRIzol ¥ 2 B & RNA, jili 34 Nanodrop 2000 ] &
RINA ¥ B2 A2, JORH A4 B RNA A P 306 5 5
R @A T 10 A3 2 cDNA, #2 IRPEGE i PCR
WA G U 15 #E . Ue il GAPDH 1E 8 N2, Fl A
2 S AR AT AL FE, 5 A L 1

x1 39F5
Tab. 1 Primer sequence
Primer Sequences(5'—3")
miR-296-3p F:GAGGGTTGGGTGGAGGCTCTCC
U6 F.CTCGCTTCGGCAGCAGCACATATA
a-SMA F.GCGTGGCTATTCCTTCGTGACTAC

R:CATCAGGCAGTTCGTAGCTCTTCTC

Coll Al F:TGTTGGTCCTGCTGGCAAGAATG
R:GTCACCTTGTTCGCCTGTCTCAC
CTGF F:GAAATGCTGTGAGGAGTGGGTGTG
R:CCAAATGTGTCTTCCAGTCGGTAGG
IL-6 F:ACTTCCAGCCAGTTGCCTTCTTG
R:TGGTCTGTTGTGGGTGGTATCCTC
IL-18 F:AATCTCACAGCATCTCGACAAG
R:TCCACGGGCAAGACATAGGTAGC
TNF-a F:CACCACGCTCTTCTGTCTACTGAAC
R:TGGGCTACGGGCTTGTCACTC
GAPDH F:GACATGCCGCCTGGAGAAAC

R:AGCCCAGGATGCCCTTTAGT
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1.2.6 A#E&FMETAN  FAEDER¥MN
¥l DIATA Tools ( https://dianalab. e-ce. uth. gr/) .
miRDB ( http ;//mirdb. org/) F1 TargetScan ( https://
www. targetscan. org/ ) Tl miR-296-3p T Ji# KL A,
3 AN USSR

1.3 Fir=4E XA GraphPad Prism 8.0 4&k{f
XTEAE TG 2 3 7, B DL v =5 R, PR
FCBCR IS AR A ¢ K56, 22 40 1A LU BRI R
T ZEo . P <0.05 JZEFAGIEE L.

2 HR

2.1 miR-296-3p ¥ BDL X RAFHLAHEFHH
e 4niEl 1A, sham 20K RAFAIIE S IEHR , 24K
HRHES , BDL 201 NC adv 20 K U/ N 2546 ™ 5557
P, AR HES 2L, 20 B A, 4 DX T B JIR N
G A RN KR 1) 9 A1 I 2 1, miR-296-3p adv 4]
KRBT 2H 21 rp 4% 410 i sk /b, 17 78 miR-296-3p
sponge adv ZH H JH-4H il 4 U IR FE , 485 5 W N
Masson 4% {6, fil Sirius Red 4% i 715, sham 2H K AT
INZER SEARE R DLEF 4E TR s BDL 4170 NC adv 41
JCAE DX, A g i ik DX AT DL R o 1) B IR £F 4 (P <
0.05),5 NC adv ZHAH ., miR-296-3p adv 2H Ji J5L 7T
T (P <0.05) , 1 miR-296-3p sponge adv ZH JiX
JEUURR#E — 2B N (P <0.05) , 5 sham ZHAH I,
BDL 41l NC adv 2 K AR (P <0.05) , 5
NC adv 24 #f L, miR-296-3p adv ZH 1 miR-296-3p
sponge adv 2457 1 AR & AE B ek (P >0.05) .
2.2 miR-296-3p ¥ BDL X R 15 & ALT,AST
% TBIL /&0 1155 2,5 sham 4{f{ L, BDL
ZHA1 NC adv 2 K B 3% ALT ,AST  TBIL & & 37+
(P <0.01) ;5 NC adv ZHAH I, miR-296-3p adv 4H
FRUMLTE ALT . AST | TBIL 4 H#R& K (P <0.01) ,
miR-296-3p sponge adv 41K 1ML ALT,AST TBIL
SRBFE (P <0.01),
®2 KHAXRIME ALT AST. TBIL S8 (n=5,x=s)

Tab.2 Serum ALT, AST, TBIL levels

in each group of rats(n=5,x %)

Group ALT(U/L) AST(U/L)  TBIL(wmol/L)
sham 41.50+7.19  116.0+35.36  1.32+0.31

BDL 147.2+6.63* * 827.4+105.0" * 52.34£4.75* *
NC adv 144.7£9.39* * 824.3 +81.45* * 52.95+5.07* *

miR-296-3p adv 95.86 +7.66™  456.6 £32.80"  14.31 +2.08%
miR-296-3p sponge adv 226.3 +35.07% 1125 +94.69**  67.31 +9.55%
F value 79. 68 131.3 138.7

<0.000 1 <0.000 1 <0.000 1

P value

* *P <0.01 vs sham group; *P <0.01 vs NC adv group

2.3 miR-296-3p 7£ BDL X R FFHAR P ryFRIEK
FE K2 s, 5 sham 4040 H, BDL 2141 NC adv
R BT 2H 21 miR-296-3p 4 ik K- FEAR (P <
0.01),5 NC adv 4 [t 4, miR-296-3p adv ZH K [T
220 miR-296-3p F ik /K FETHE (P <0.001) , miR-
296-3p sponge adv 2 K FUHZH 4! miR-296-3p Fik/K
SEREAR (P <0.01) , 4275 B B 8 20 % e 2 R BRI
Mo

2.4 miR-296-3p X BDL X FR BT 4B 4R % i B F 3%
ERIRIE AN 3, qRT-PCR 455 7, 5 sham 41
HHLE, BDL 21 fil NC adv 20 iF 4140 IL-6, IL-1B,
TNF-oe mRNA E3RKF-FH5 (P <0.05) , 5 NC adv
A EL, miR-296-3p adv 4] 11-6 \IL-18 , TNF-o. mR-
NA 5K EREAK (P <0.05), miR-296-3p sponge
adv 4] 1L-6 \IL-1B3 . TNF-oo mRNA kKT & (P
<0.05) , 138 miR-296-3p B] LI BDL K BT
L) JERE N o

2.5 miR-296-3p X BDL kK RAFARFHENLIRE
WRIEHW M E 4, qRT-PCR F1 Western blot 4%
BN, 5 sham ZH4H L, BDL 25 1 NC adv ZH iFZH 2!
2 AEAFR 25 a-SMA  Coll A1 ,CTGF mRNA Fi17&
FRIAAK T (P <0.05), 5 NC adv 4 4( I,
miR-296-3p adv 4 a-SMA | Coll Al ,CTGF mRNA i
HHFRIBIKEREAM (P <0.05), miR-296-3p sponge
adv 20 «-SMA  Coll1 A1 .CTGF mRNA F1&E 13k K
FIHE (P <0.05)

2.6 miR-296-3p % BDL X RAFAL «-SMA B H
FizmWRm K S, e gk gL A g R EOR,
5 sham ZHAH LY, BDL 1 NC adv 2 JiT 4043 T 21 4i b,
PR a-SMA R IKXKFEFHE (P <0.000 1), 5
NC adv ZHAH L, miR-296-3p adv 2 o-SMA & H £k
TR FEAK (P <0.000 1), miR-296-3p sponge adv 44
a-SMA FIEKF-THE (P <0.01)

2.7 miR-296-3p ¥t KFRAFHAL ZBTB20 FRiZH %
M dnpE 6, i A W B 2F B dE 2 DIANA Tools |
miRDB Fl TargetScan il miR-296-3p H] HE 1) 1
SR SR AR 2 5 AN IR (18] 6A) , 285 SCHik
K g &I ZBTB20 55 JIFES s AH O , 4% ZBTB20 1
Shy i 35 L D] i Ay FS 2 52 5 5 ZBTB20 5 miR-296-
3p FexT YT 415 B (B 6B) . qRT-PCR Fll Western
blot 2% 5% i 7% (& 6C .6D) , 55 sham ZHAH 1, BDL 21
FNC adv 20 K U 2H 21 b ZBTB20 mRNA Fl H
FRKETFE (P <0.01,P <0.05),5 NC adv #f
[, miR-296-3p adv 4] ZBTB20 mRNA FIZE (4 3357k
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Fig.1 Effect of miR-296-3p on the morphology of liver tissue in BDL rats

miR-296-3p adv group miR-296-3p sponge adv group

x100

x200

x100
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%100
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A; Pathological staining of rat liver tissues; B: Quantification result of Masson staining; C: Quantification result of Sirius Red staining; D: 14-day

postoperative body mass; a:

0.05,"*P<0.01,"**P<0.001,****P<0.000 1 vs sham group; *P <0.05,**P <0.001,**P <0.000 1 vs NC adv group.

sham group; b: BDL group; c¢: NC adv group; d: miR-296-3p adv group; e:

SEREAK (P <0.05,P <0.01), 1fif miR-296-3p sponge

adv 2 ZBTB20 mRNA FI#E H (R EKETH & (P <

0.01,P<0.000 1),

3

Wit

miR-296-3p sponge adv group; * P <

JFET AEA 2 TP 9] 32 ) M A8 £ 1) ml bt
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Relative expression level of miR-296-3p
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B2 miR-296-3p 7£ BDL X RAFEA Py FRikKE
Fig.2 Expression levels of miR-296-3p in BDL rat liver tissues

a: sham group; b; BDL group; c¢: NC adv group; d: miR-296-3p

adv group; e: miR-296-3p sponge adv group;

**P<0.01,""""P<

0.000 1 vs sham group; P <0.01,"* P <0.000 1 vs NC adv group.
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BT 18YT I AR AL P R sk 2l AR B0
T NFCTFIRG , 45 tH A T A R Gy ok ™ 5 1 & 5F
fAE AR I FSE & L B miRNA 75 T 27 4k
P tE I B0 R 3 A8 46 . UALCAN #i 4
JE A3 AT 4 BRLAE 9 2 41 P miR-296-3p 6 3k 7K
%o SR, miR-296-3p 7E T 2T 4E AL 350 Hh i) 4 FH K%
BL AN RE o

BDL 57438 b 45 L/ B A A%, BELBRTE JIEL 3 B9 1
HHEME B 1R B IR AR R B 455 , DA T S B0 2F 4
PRy ARSI 1 E A 453035 S K RUIT
LAl PR YA 55 R R 70 X AR R
8 200 3 RS SRR, AR T 285 miR-296-3p
adv T 71 2 J5 AT i AR T RS & B0 T £F 4k Ak, 1
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3 miR-296-3p 4| BDL X R FFAERARE EFHRIE
Fig.3 miR-296-3p inhibits the expression of inflammatory cytokines in BDL rat liver tissues
A: qRT-PCR was used to detect the mRNA expression level of IL-6; B: qRT-PCR was used to detect the mRNA expression level of IL-13; C: qRT-

PCR was used to detect the mRNA expression level of TNF-a; a: sham group; b: BDL group; c¢: NC adv group; d: miR-296-3p adv group; e: miR-296-
3p sponge adv group; * * P <0.01, ***P<0.001, ****P<0.000 1 vs sham group; P <0.05, ¥P <0.01, * P <0.001, **P <0.000 1 vs NC

adv group.
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Fig. 4 miR-296-3p inhibits the expression of fibrosis markers in BDL rat liver tissues

A qRT-PCR was used to detect the mRNA expression levels of a-SMA, CollAl and CTGF; B: Western blot was used to detect the protein expres-

sion of fibrosis marker; C: Quantitative results of protein expression of fibrosis markers detected by Western blot; a; sham group; b: BDL group; ¢: NC
miR-296-3p sponge adv group; * P <0.05,"* P <0.01, *"* P <0.00l, "***P<0.000 1 vs sham
group;*P <0.05, #¥P <0.01, * P <0.001, *¥P <0.000 1 vs NC adv group.

adv group; d: miR-296-3p adv group; e:
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5 miR-296-3p 3t BDL X RAFHLR o-SMA EARIZHIZMN
Fig.5 Effect of miR-296-3p on a-SMA expression in liver tissues of BDL rat
A Immunohistochemical staining of rat liver tissues x200; B: Mean integrated optical density (I0D) of a-SMA positive stained tissues; a; sham
group; b: BDL group; ¢: NC adv group; d: miR-296-3p adv group; e: miR-296-3p sponge adv group; * * * * P <0. 000 1 vs sham group; *P <0.01,
## P <0.000 1 vs NC adv group.

A : B
DIANA miRDB S-UTR
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40 Rno-miR-296-3p
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c o, D St
i
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£z ar l
g% 3t T =
%O - =3} 3F
5] E; sk a b ¢ d © ku g
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Qé £ # @ 2r * T
EN GAPDH | Sl s am s e |37 &
81 N -
ig i
22
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a b ¢ d e 2o e de

B 6 miR-296-3p Xt K FRATHL ZBTB20 ik HIF M
Fig.6 Effect of miR-296-3p on ZBTB20 expression in rat liver tissues
A Prediction of downstream target genes of miR-296-3p; B: miR-296-3p and ZBTB20 sequence information; C: qRT-PCR was used to detect the
mRNA expression level of ZBTB20; D: Western blot was used to detect the protein expression level of ZBTB20; a: sham group; b: BDL group; ¢: NC
adv group; d: miR-296-3p adv group; e: miR-296-3p sponge adv group; * P <0.05, ** P <0.001 vs sham group; *P <0.05, #P <0.01, ¥ p <
0.000 1 »s NC adv group.

miR-296-3p sponge adv T 2 J5 M E K BATLF 4 adv THUS K FULIE AT DI AEFE b5 ALT AST TBIL &
o BFET4EAL s v CEBE 5 AT A A SZ 4R FIBE BRI (R, miR-296-3p adv T HiJ5 i K BT 41
T2, PR BB T fih 2 28 0 S IO T AR R JF R A U R R F 106 TL-18  TNF-a J2 £F 4 Ak b7 i

MBI AL, P2 A 2 A AN LR . miR296-3p  «-SMA Coll Al ,CTGF ) 3k 7K F- ¥ B A, 1 miR-
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296-3p sponge adv 45 R 5 miR-296-3p adv 41 AH
B L B2 R W] K5 miR-296-3p W] LI BDL
PSR BT Er4E1L

K BB 9E 2 &0k 55 miRNA #/] DL 5 3 7y 31
mRNA 4 3" B X (UTR) Y78 H AN, R TR 5]
DI mRNA 731, 41l i #2 F7 51 mRNA 8 35 /9 2%
SR g A W L I g B F) ZBTB20 Ny
miR-296-3p f— 8L R, ZBTB20 23k H POK &
TR SR F, R — R I R e A i
H,ZBTB20 g8 i i 10 i) PPARG JEH 335, i
IMEE WNT/CTNNBL {5 538 B, AT 42 2 JH- 448 i
AR o AT LR, 55 sham 1A H, BDL 41
1 NC adv 419 ZBTB20 mRNA F13& [ ik K FIf
& ,miR-296-3p adv T+ ¥l J5 K BT 4 21 7 ZBTB20
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Effect of miR-296-3p on hepatic fibrosis induced by

bile duct ligation in rats
Zhang Yanan', Wang Luyao', Zhou Jing', Zhang Ronghua', Xiong Yanan',
Wang Meimei', Liu Zhiyong”, Zhang Guangling’

('School of Basic Medical Sciences, North China University of Science and Technology ,Hebei Provincial
Key Laboratory for Chronic Diseases, Tangshan 063210; >Health Science Center of North China University of
Science and Technology, Tangshan 063210 °Clinical School of Medicine, North China University of
Science and Technology, Hebei Key Laboratory of Integrated Precision Medicine, Tangshan 063000)

Abstract Objective To explore the effect of miR-296-3p on hepatic fibrosis induced by bile duct ligation ( BDL)
in rats. Methods 25 SD rats were randomly divided into sham group, model ( BDL) group, NC adv group, miR-
296-3p adv group and miR-296-3p sponge adv group, with 5 rats in each group. The pathological changes were ob-
served in rat liver tissue via HE, Masson and Sirius Red staining; the levels of alanine aminotransferase ( ALT) ,
aspartate aminotransferase ( AST) and total bilirubin (TBIL) in the serum of rat in each group were detected ; the
expression levels of miR-296-3p, interleukin (IL)-6, IL-1B, tumor necrosis factor (TNF)-a and smooth muscle
actin (a-SMA) , type I collagen (Coll Al) , and connective tissue growth factor ( CTGF) mRNA in rat liver tissue
were detected by qRT-PCR ; the expression levels of a-SMA, Coll Al and CTGF proteins were detected by Western
blot. Immunohistochemical staining (THC) was performed to detect the expression of a-SMA in liver tissue. Target
genes of miR-296-3p was predicted by bioinformatic analysis using the online database. Zinc finger and BTB do-
main-containing protein20 (ZBTB20) mRNA and protein expression levels were detected. Results The pathologi-
cal staining results showed that compared with sham group, a large number of infiltrated inflammatory cells and col-
lagen deposition were observed in the liver tissues of rats in the BDL group and NC adv group. Compared with NC
adv group, the inflammatory cells and collagen deposition decreased in the liver tissues of miR-296-3p adv group.
However, in miR-296-3p sponge adv group, collagen product and inflammatory reaction increased. Compared with
sham group, the contents of ALT, AST and TBIL in serum of rats in BDL group and NC adv group increased, the
expression level of miR-296-3p decreased, the mRNA expression levels of IL-6, IL-13, TNF-«a increased, and the
mRNA and protein expression levels of a-SMA, Coll Al and CTGF increased (all P <0.05). Compared with the
NC adv group, the contents of ALT, AST and TBIL in serum of rats in miR-296-3p adv group decreased, the ex-
pression level of miR-296-3p increased, the mRNA expression levels of IL-6, IL-18 and TNF-a, and the mRNA
and protein expression levels of a-SMA, Coll Al and CTGF in liver tissues decreased (all P <0.05). The results
of miR-296-3p sponge adv group were opposite to those of miR-296-3p adv group (all P <0.05). The bioinformat-
ics website predicted that ZBTB20 might be a candidate target gene of miR-296-3p. Compared with sham group,
the expression of ZBTB20 mRNA and protein in the liver tissues of BDL group and NC adv group increased (P <
0.05), and the expression of ZBTB20 in the liver tissues of miR-296-3p adv group decreased compared with NC
adv group (P <0.05). However, the expression of ZBTB20 in liver tissues of miR-296-3p sponge adv group in-
creased (P <0.05). Conclusion miR-296-3p expression decreases in BDL-induced hepatic fibrosis in rats, and
miR-296-3p may inhibit hepatic fibrosis in BDL rats by targeting ZBTB20.
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Fund programs Natural Science Foundation of Hebei Province ( Nos. H2023209047 , H2021209026) ; Returned
Overseas Students Project of Hebei Province (No. C20210340) ; Key Research and Development Project of Hebei
Province (No.213777115D) ; Government Funded Clinical Medicine Talents Training Project of Hebei Province
(No. [2020]397)

Corresponding author Zhang Guangling, E-mail: zhanggl@ ncst. edu. cn



