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TG ERSE RS A (B P<0.05), i miR-199a-5p {23k BDL K BUIFEF Ak, FALHI 7T fE 5 9855 7 38 1 R ek
FFRERC,

X8R miR-199a-5p; IE H AL JH S
RESES RS575.2

XERERETY A XEHS 1000 - 1492(2024)10 - 1794 - 08
doi :10. 19405/j. enki. issn1000 — 1492.2024.10. 014

S5 LR Al 20

FFEFdie b 2 Bk v B RR 1R) R, 2075 SRR £F
YAl o] TN P bR W DL SR T AR A AR OR
mt R — B BT AR A A5 1 AT A A
TE T RN RN PR R AT R ] 4 3 %aﬁlﬂwﬁi%
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W1 miRNAs ik 15 5L U 7 19 45 1 1278 miR-199a-
5p T2 EET A gL A AR et i, Hi ik
18, miR-199a-5p i 13 ¥ [5] SOCST7 KA #F HSCs 7
b, T HSCs T b2 5 2O £F 2 b il e R E
SR, HEM miR-199a-5p FEM T 27 4tk AR, AL
HlAT e SR I B WA G, R T kX — ik,
TEZIE ST H , My T BDL 75 5 i R BUIT 21 4 1k 4
R A5 B S 5 2R R 1 SF 16S TRNA 5 38 3 A
WA, 548 miR-199a-5p JTFEF AL W7iE #RE =
FZ MBI R N miRNA F17 18 15 B A 0T
LR AEACRIRYT B AT RS S gy 1)

1 #MRE7FZE

1.1 ##l

1.1.1 S=%zhd 25 H 5 Al SPF gk SD M
PR, AR 130 ¢ 247, 1 A bt e B A YR
HFAMRAT, EHEE (23 £2)C, #HXRE 65% ~
70% , HSRER (12 h YEIE/12 h RIS ) F1 H H koK
MYPAEE T N PR MESE 1 JR S AT 555 I s s
B AU E TR A= S0 sh W) 18 P23 L x4t ofe (b
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5. 1LX2021110) , i sh¥y 9256 o #2385 4B N R
RN S5 B BEAA)

1.1.2 2B 5RM BRAEE (I B3R
ey A BR 2 7)) ; TRIzol i RNA #5 BOR F) (35 [
Thermo /A ) ) ; miRNAs 55 —%% ¢<DNA iR 7] & ( B
A TAA R A ) 3005 5%l ) & Fl qRT-
PCR X7 & (AL R A RAWRHARAF) s HE
Masson Al Sirius Red 4 (A7) & (L R E R
AIRAFD ;9T a-FH WL 8 F (a-smooth muscle
actin, a-SMA) Hi&F1HT GAPDH $i44& ( 36 [ Abcam
Na]) Pt T B ol 4% (collagen type 1 alpha 1,
COLIAD) Hifk (2 Santa 237 5 986 HiFl DAPI
P (L8 = RARAH)  POLIEE B (H
7K Olympus 22 F]) ;NanoDrop 2000 436G AN ( € [F
Thermo A H])

1.2 Fik

1.2.1 S mB e 25 2 SD KRB N
fﬁiiﬂ(( Sham) ZH \ﬂﬁﬁéﬁ*L( BDL) 2 A HRIR T
(NC adv) 4. miR-199a-5p Jf %5 # ( miR-199a-5p
adv) 21 Fll miR-199a-5p sponge A% 2 ( miR-199a-5p
sponge adv) 41, ik PG 3% I I L2 A
(0. 15 ml/100 g) BRI B, B Sham 24k, Hi4x Py
20K L AT B A8 43 B RN 45 L LA S B A
Sham ZH K BRU7ETT IR 5 258 IH S A T 45 FLZ R AL
KM, ARIGTED AL IR IR 5 R DL, 1k R R
PREFFEAF BRBEIH IR . TEARJS 5 2 K, 3%l 18] NC
adv 4H | miR-199a-5p adv ZH miR-199a-5p sponge
adv 2R HIKITHT 2 x 10" B URL, B 200l ¥
BEH 1 x 10" PFU/ml BB RE . Ho NC adv FIAE
miR-199a-5p adv Fll miR-199a-5p sponge M%) FH 14 Xf
H8, miR-199a-5p adv H 1E & % i5 miR-199a-5p,
miR-199a-5p sponge HI/EHMIH miR-199a-5p, 7E K
BDL RJ5 55 14 RBATIRARIE . FRIEFAEIER R,
SRAEAS K ULV T L ZVRIB B 2608, 75 80 C T
il A =

1.2.2 ARBREAFEE REGEEFAME 4%
Z R PR E K A TR B S i ik
4T HE Masson I Sirius Red Z¢ 6, IE& B T
WMEE RAE BT 1M

1.2.3 i AAedgaregsenl R U 32 Sk,
HE 2 h,4 °CF 3500 r/min #.0 15 min 73 E15 5)
ME o 84 A s A A7 S0 7 2% 4 R BRUAL Y
KA FRAFEFE % I (aspartate transaminase, AST) |
N PR A I % i (alanine aminotransferase, ALT) |

SARZT 2 (total bilirubin, TBIL) 1B #2041 2 ( di-
rect bilirubin, DBIL) &,

1.2.4 qRT-PCR #&# X RAF 2222 F miR-199a-5p
89 & A KT JE i TRIzol 25 $2 HK B 2H 41
RNA, fff JH 3 5 55 1700 G0FF $2 BB RNA 308 % 5 Oy
cDNA, KH qRT-PCR £ ill miR-199a-5p (U6 H 4
Z) MBI, RIIFERTFH 95 C 30 s AL 1
95 °C |5 5,60 °C 34 s, MEHE 40, K 2 205
X SEI A AT AL B ST s AT 3 Uk, AR
FIMFHINZE 1,

=1 s5I9F7%
Tab.1 Primer sequence
Primer Sequences (5'-3")
miR-199a-5p F:GTGGAGAGAAAGGCAGTTCCTG
u6 F.CTCGCTTCGGCAGCAGCACATATA

The downstream (R) sequence of the above primers is the universal

downstream primer of the kit.

1.2.5 Western blot #& M kK FAF 20 2% F «-SMA #=
COLIAl & & & & K-F I RIPA MW (& 1%
PMSF) B4 41K BUFH LB & A, ] BCA A
A HE R R B VR B Rt SDS-ZR N M ok
EERCHLIK (10% BE L) 4325 8 1 BT 5 #% 5] PVDF
L RS R RAE 5 A 5% LIRS Y TBST ¥
W E R E A 2 h, 533 P «-SMA (F B L )
1:1000) COLIAL (LA = 1 000) Fl GAPDH
(FRELLAIL = 5 000) PLIATE 4 CTFHEEEHR, &
2 K, fEAHR HRP FRICH) P (R B LB = 5 000)
FHEATER 2 h (9% E, TBST ek 3 W, Wwe, T
NI ECL i), Rl FHEEI R R 4E 52, R
HH Image J #BAFHRKBEAA

1.2.6 RELAREEELMNKAFALRT a-
SMA #= COLIAL &35 LY R R & EEZ R
T, Z A H 3% o A ALY G2 vh il E AT B,
H1hJG5IRAE—Pi(a-SMA : COLIAL =1 : 1)7 4
CHIHEEEHR, WKHRLIRE S S5IE G 250 (Alex-
aFluor 555 Fric AP PLRBTIAK - AlexaFluor 488 F5icd
AL PUR =1 1) ZEFIR T EOEIFE 2 h,
DAPI B#% 5 min, ZJGUWEW . TIRIFE R, %6 R
flsE T LEE, RAE EMS H Tmage J RT3 56 650
B

1.2.7 A #AA16S RNA Zad 2 5 K
FRACE T oK, 2648 w0 5 2 R AR R AT BR
NHEI AT 16S tRNA I ¥ . >R CTAB 42 BURE i
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Y4 SEHN L] DNA, %5 16S rRNA F V3-V4 X I ff:
N PCR ¥ 4 [X 4. 341F . 5'-CCTAYGGGRBGCAS-
CAG-3"; 806R: 5'-GGACTACNNGGGTATCTAAT-3',
4l PCR 724, ## cDNA X2, i HSE 4 Tllumina
NovaSeq Ml ¥,

1.3 SitFAcE  FrAsimy s s EE 3K,
GraphPad Prism 9. 5. 1 JiF&4l A MK, 75746
IEB AR RRILL x + 5 Fom, BT REAR ]
() R FHA ST FEAS ¢ K90 1Y J7 %, I 4H ) DL B i
SN HE SR T B PR R 7 2293 B 5k, P <0.05
REZRARIEE L,

2 #R

2.1 miR-199a-5p ERRIFHELAPHRIEBR
qRT-PCR 58 (# 1) IR, 5 Sham 4 AH L, BDL 44
K EHFHZIH miR-199a-5p YA LI (P <0.01);
5 NC adv A1, miR-199a-5p adv 2 K FUIFZH 4
' miR-199a-5p By ik E8 (P <0.001), 1fii miR-
199a-5p sponge adv ZH R EUFZHZ miR-199a-5p 1Y
FILT W (P <0.01), 45 RN, miR-199a-5p 7E
BDL KEUFAZ ik 1 H miR-199a-5p Jik a5
LT YNNI

2.2 BAXKBALEEFEYE HE pLag5R
(B 2) 7R, Sham 2 K FUH 4 2LHES 38 55 WA %
PEYN IR LA e 4T 4 25 Gr L R B i %, 5
Sham ZHAH bE , BDL ZH K BUH-2H 2 v i 30440 i e fi
9 20 M 352 0 58 4% 5 55 NC adv A EE , miR-
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Fig. 1 The expression of miR-199a-5p in liver tissues of rats
a: Sham group; b: BDL group; c¢: NC adv group; d: miR-199a-5p
adv group; e: miR-199a-5p sponge adv group; “* P <0.01 »s Sham
group; P <0.01, ¥ P <0.001 vs NC adv group.

199a-5p adv 2 K RU-ZHZUHRS SE I 28 6L, JH-4n i
— D, R A IR I R . Masson 34 {8l Siri-
us Red Yoo 25 (# 2) BoR, 5 Sham ZHAH L, BDL
HRFAFHLUP HH BORRBE I 5 NC adv ZHAH
L, miR-199a-5p adv 20K BT 2ZH 2P i SR U AR IR 4
N, SR, E IR IR BAE AL AE miR-199a-
5p sponge adv 2K FEUIFZH 2 175 31— #5122
fitt o

2.3 BAXBRMFELERQNER & 3 fr
7~ , 5 Sham 2 # tb , BDLAH K BLIML & A7 AST  ALT |

miR-199a-5p adv group miR-199a-5p sponge

adv group

E2 KAKARTHAZLA HE Masson & Sirius Red LEBLER %200

Fig. 2 The results of HE, Masson, and Sirius Red staining of liver tissues of rats in each group x200
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TBIL 1 DBIL 7 & i # F+ & (3 P <0.001) ; 5 NC
adv 2 A0 kb, miR-199a-5p adv 41 K B 1L 7 1 AST
ALT TBIL 1 DBIL & & — 715 (3 P <
0.001) , i miR-199a-5p sponge adv 2H K FLIMLE 1 L
iR 4 FAELFE PR A R B (¥ P <0.05)
2.4 BAHAKXRIFALS o-SMA 1 COL1AL1 BI3%
BKE WHE R Y AL R (K 4A -4C) I
/i, Sham 4 AH EL , BDL 4 K FFZH 24 «-SMA Fi
COLIAL MY % am B i # 10 (35 P <0.001); 5
NC adv 440 H, miR-199a-5p adv 2H K T4 20
a-SMA F1 COLI A1 MY G5% B i 3 5 (P < 0. 01,
P <0.001),1fif miR-199a-5p sponge adv ZH K 20
g1 o-SMA I COL1ATL B %¢ S5 itk 25 [ A (38
P <0.001),

Western blot SE4 45 ) ([ 4D - 4F) B, 5
Sham # #H It, BDL 21 K B H 4 2 h o-SMA 11
COLIAl A FR BB E LW (B P<0.01);5
NC adv 440 H, miR-199a-5p adv 2H K T4 20
a-SMA Fll COLIAl AP RAHIEE LI P<
0.05) , 1 miR-199a-5p sponge adv 21 K 4141
a-SMA Fl COLIAl FE H M REH B ETIH (P <
0.001,P <0.01),

2.5 HEEAXRMERHSHEEMEEETL

Ace .Chaol F1 Shannon $8 %% FH T [ W 17 18 B B 22 B
WAEEE, 4R PR, 5 Sham 44, BDL 4
Ace Fll Chaol F8% iGN (34 P <0.05) , Shannon
HAE M S B2 R 5% 8 X 5 NC
adv A0 kb, miR-199a-5p adv 41 Ace Fll Shannon $§
BB EHIN (¥ P <0.05) , 1 miR-199a-5p sponge
adv 2H Shannon 85U Z AL (¥ P <0.05) , Ace

>
™

1 000+

Serum content of AST(U/L)

S

Chaol fEEMZEF LI+ E XL, WK S,

2.6 RAKXREERHYWMARSHT YHIER
SRR TR DK B R 10 AR, 202
Firmicutes .Bacteroidetes . Actinobacteria . Proteobacteria .
Euryarchaeota | unidentified _ Bacteria . Verrucomicrobio-
ta , Actinobacteriota . Nanoarchaeota ¥ Deferribacteres
HA | Firmicutes A1 Bacteroidetes 245 21 K B PG
), o A0 R 909% LA (FEl 6A) o 5 Sham 4
AHEE , BDL 4 Firmicutes 1 #H X} 3 B .3 TH i (P <
0.05) , Bacteroidetes 1 #HXF 3= B b & FE AL (P <
0.05) ; 5 NC adv 4140t ,miR-199a-5p adv 4 Firmi-
cutes AHXT = BE DA X Firmicutes/ Bacteroidetes (F/B)
B34 8 25 T (P < 0. 05) , Bacteroidetes 1 4H %F F
i 5 AR (P <0.05) , 1l miR-199a-5p sponge adv
ZH Firmicutes M Bacteroidetes F)FH % 3 & DA & F/B
B AR 16 miR-199a-5p adv 41 )% , H 2R T4
R, W2,

TEJ& K7 b, F B HE A T 10 89 5 R 43 1
Ligilactobacillus . Ruminococcus . Acinetobacter , Limosi-
lactobacillus . Lactobacillus ., Romboutsia . Desulfovibrio |
Bacteroides . Enterococcus 1 Bifidobacterium ( §] 6B) ,
H 1, Ruminococcus . Lactobacillus . Romboutsia Fl
Bifidobacterium WS AUAEAF O, 5 Sham ZAH L,
BDL Z Ruminococcus WA XT3 & 2 F+ & (P <
0.05) , Lactobacillus . Romboutsia F1 Bifidobacterium HJ
M R (P <0.05) 3 5 NC adv 41HHLE,
miR-199a-5p adv 4 Ruminococcus BFX = 2. 3% Tt
= (P <0.05) , Romboutsia F Bifidobacterium A%
FHE B EFRM (P <0.05) , Lactobacillus BAH%F = B
A ARG A2 R G 2% 3 X i miR-199a-5p

2000 400 - ~120p D3 20+
) 3 E
2 = Hith g Faiacs
1500F Hih = 3001 it 2 90f T 5 701 T
= = =
E E 2 60
o £ 200t s 60f e akw S 0.
Fé T = k=
#it# S it % ‘aé ok ok ok
5001 §100- S 30r i 3 10f .
=)
in : i M
= 0 3 o A 0
a b ¢ d e a b ¢ d e a b c d e a b ¢ d e

3 BAXBRMFELIERENER

Fig. 3 The results of serum biochemical indexes of rats in each group

A': Serum content of AST; B: Serum content of ALT; C; Serum content of TBIL; D: Serum content of DBIL;a: Sham group; b: BDL group; ¢: NC

adv group; d: miR-199a-5p adv group; e: miR-199a-5p sponge adv group;
adv group.

*** P <0.001 vs Sham group; *P <0.05, P <0.01, * P <0.001 »s NC



- 1798 - FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10)
A a b c d e
DAPI
a-SMA
COL1A1
Merge
B - C - D
8 i 15 a b c d e  ku
3 < ¢t L 3 ':,:' COLI1A1 129
5 g2 Hit
%) dkk kkk 22 10F
g3 28
Ggqa 4l ﬁg% sk REE a-SMA 45
) é‘ o 2
g g Hit 2% ST
s 8 2r =5 it
S E ﬁ ﬁ ch: |__|__| GAPDH 37
0 o L

a b ¢ d e a b ¢ d e E4 FBAKRFALF o-SMA
E . F . COL1A1 B3R IEKE
S _-|#-_ o # Fig. 4 The expression levels of
17 )
42 . 7.2 L -SMA and COLIAL in liver tissues
=2 * %
g2 2r £2 2t T of rats in each gr
L= 5 a group
53 T < ## A - C: Double immunofluorescence assay
- E i =
235 1t '% 8 1k was used to detect the fluorescence intensity of
2 v
% °© s 55) a-SMA and COLI A1 in liver tissues of rats x
2 =
& 200; D - F; Western blot assay was used to
0 a b c d e 0 a b c d e detect the protein expression levels of a-SMA

and COLIAL in liver tissues of rats; a: Sham group; b: BDL group; c: NC adv group; d: miR-199a-5p adv group; e: miR-199a-5p sponge adv group;
**P<0.01, ***P<0.001 vs Sham group; *P <0.05, #P <0.01, * P <0.001 vs NC adv group.

®2 BSHARGERHETKRFHFEELR (x5)
Tab. 2 Comparison of the abundance of intestinal microbiota

at phylum level of rats in each group (x =s)

Group Firmicutes Bacteroidetes F/B ratio
Sham 52.42 +4.78 45.27 +5.04 1.18 £0.25
BDL 67.71£2.07" 24.092.91" 2.83+0.30
NC adv 66.98£2.93"  25.606.36"  2.76+0.87
miR-199a-5p adv 81.03£2.93%  12.79 +3.87%  6.72+1.92%
miR-199a-5p sponge adv ~ 59.41 6. 14 36.62 £2.86 1.64£0.29
F value 20. 868 23.884 15.330

P value <0.001 <0.001 <0.001

“P <0.05 vs Sham group; *P <0.05 vs NC adv group.

sponge adv ZH_I A PUFH B & AU AR XS =F A2 5 miR-
199a-5p adv HAHZ (P <0.05), W% 3,

3 it

WFEF AL — b AR SR 7 T 2L
PEAT P BRI A | 52 W 25 22 Tl 05 P T R ) 2
M, BB e A2y ARt R 2 IR
PSRBT BE 285, E 240 T PR A (88 1 PR AT I
5, (AT BIR A7 85OR ™ B A4 IR HIATS SR S ez FH A
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R3 BAXRHERBERKFENFEELR (v +5)
Tab. 3 Comparison of the abundance of intestinal microbiota at genus level of rats in each group (x +s)
Group Ruminococcus Lactobacillus Romboutsia Bifidobacterium
Sham 2.08 +1.65 4.84 £0.39 3.89 +0.74 1.18 +0.15
BDL 7.00+1.12" 1.95+0.92 " 1.22+£0.27 " 0.40+0.05"
NC adv 7.52 £2.28 " 1.82+0.70 " 1.39 £0.56 " 0.37+0.03 "
miR-199a-5p adv 11.30 +0.55* 0.22 +0.12 0.07 +0.04* 0.07 £0.09*
miR-199a-5p sponge adv 1.02 +0.05% 4.50 £1.39* 2.59 +0. 19" 0.80 +0.11%
F value 28.035 16.780 32.756 60.217
P value <0.001 <0.001 <0.001 <0.001
* P <0.05 vs Sham group; *P <0.05 vs NC adv group.
A 2000¢ B 1500 €
Y . . )
1500 L l l 9t =2
» * " % 1000 5 o
5] 3 ks
2 £ £
‘o 1000F 3 s 6 #
o S =
< 6 g
500 =
500 3k
0 0 0
a b c d e a b c d e a b c d e
5 RAXREBERMNSHEEMFEEESTL

Fig. 5 Changes in diversity and richness of intestinal microbiota of rats in each group

A Ace index; B: Chaol index; C; Shannon index; a; Sham group; b: BDL group; ¢: NC adv group; d: miR-199a-5p adv group; e: miR-199a-

5p sponge adv group; * P <0.05, ** P <0.01 ps Sham group; *P <0. 05 vs NC adv group.

A
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£
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g p_Euryarchacota
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Q>) 20 p_Firmicutes
=
=
<
—
2 0
a b c d e
B 100
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g_Desulfovibrio
60 g Romboutsia
g_Lactobacillus
g_Limosilactobacillus
40 g_Acinetobacter
£_Ruminococcus
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20 Others

Relative abundance of genus(%)

0 a b c d e

E6 &HKXRFERFIFMEKTAMFHERDI T
Fig. 6 Species composition analysis of intestinal microbiota
at phylum and genus levels in rats in each group
A Species composition at phylum level; B: Species composition at
genus level; a: Sham group; b: BDL group; c¢: NC adv group; d: miR-
199a-5p adv group; e: miR-199a-5p sponge adv group.

FEFEEAF ', miRNA Ry P8 M A9 /N 4 7 E 4 5
RNA, 215 35 e SO () B Z R 45 7, ITAFsk il
KL RFFET B HTE AT miRNA 75 £ 4E 1k Pk
HIBLED , 878 miRNA (412406, SR, miR-
199a-5p 1E 141 2 A i i v i i U0V o 7 B B
ZWFFEIE L BDL 75 5 IV R AU K R 2 4 fb A
AR FH R 75 2RV 5 R 16S rRNA 5738 1 I 7
FAR BT miR-199a-5p 7£ BDL K B4 4 B 42 AT
LRYEARAE T, HUESE T X R VR FH 5 08 95 1 18 T
A,

KRG S AE FIE AL ) HSCs 2 AT 4T 4R AL TE i A
RIER EZIEN RN ZE, MW AST, ALT, TBIL A
DBIL AT DL B 42/ 18] $ 52 Wt i I 4 AE A0 ) B 1 bR
% JEALAY HSCs DL a-SMA F1 COLIA1L i 3i5H
R, B MRS AR 1 A e 43 20T N
YA SCEBE WoR , BDL AR5 K Bl 7
thAE AL AR R (AST  ALT | TBIL F1 DBIL) Y & 2 FlJH
HAVP T EAL AR S Y (a-SMA 1 COLLAL) fy Ik
K1 B3 FE E, miR-199a-5p  adv/miR-199a-5p
sponge adv T L& ML A= b $8 b & & FIF£F 4
Pebs i W) R 3k K- — 20 T/ BEAR, 45 R R
miR-199a-5p 7£ BDL K EUHA 4 1 i ik vl {2 i
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JFETHEA 0 TR i 400 ) G 3Rk R BRURT 21 i A6 45 3]
ZEfig

JEFHE A 18 22 [ A7 A A B AN T o3 IR R
PN A= 0 ) 2 ISR 45 K 98 55 2T AL Y & s AL )
FIREOCH WS & A B BDL %A i 3 1
FERIESARRE , HF BT miR-199a-5p 2 75 HA B
PATTME . 16S rRNA i & B b s, 5
Sham ZHAH bE , BDL 4H K BRI 1 38 BRI RFAE 22 FE PR R
B R 7 I AF7E W3 25 7. miR-199a-5p adv/miR-
199a-5p sponge adv Tl 28 T BDL K FRUW i ¥
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miR-199a-5p promotes bile duct ligation-induced liver fibrosis of

rats by regulating intestinal microbiota
Cui Xiaoyan', Yu Xiaohan®, Zhou Jing', Wang Luyao', Zhang Ronghua', Wang Meimei',
Xiong Yanan', Liu Zhiyong’, Zhang Guangling’

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

Abstract Objective To investigate the effect of miR-199a-5p on common bile duct ligation ( BDL) -induced liver
fibrosis in rats by regulating intestinal flora. Methods The 25 SD rats were randomly divided into five groups: the
Sham group, the BDL group, the negative control adenovirus ( NC adv) group, the miR-199a-5p adv group and the
miR-199a-5p sponge adv group. The pathological changes of liver tissue and the degree of liver fibrosis were ob-
served by HE, Masson and Sirius Red staining. The levels of aspartate aminotransferase ( AST), alanine amin-
otransferase (ALT) , total bilirubin ( TBIL) and direct bilirubin ( DBIL) in serum of rats were determined by a
fully automatic biochemical analyzer. The mRNA expression level of miR-199a-5p in liver tissue of rats was detec-
ted by qRT-PCR. The protein expression levels of a-smooth muscle actin (@-SMA) and collagen type 1 alpha 1
(COL1AL) in liver tissue of rats were detected by double immunofluorescence staining and Western blot experi-
ment. Rat feces were collected for 16S rRNA high-throughput sequencing. Results The expression of miR-199a-
5p was up-regulated in the liver tissue of BDL rats (P <0.01). Compared with the NC adv group, the degree of
liver injury and collagen deposition were relatively serious, the levels of AST, ALT, TBIL and DBIL in serum and
the expression levels of a-SMA and COL1Al in liver tissue increased in the miR-199a-5p adv group (all P <
0.05). However, the results of miR-199a-5p sponge adv intervention were opposite (all P <0.05). The 16S
rRNA sequencing results showed that rats treated with miR-199a-5p adv were characterized by increased diversity
and richness of intestinal microbiota, changed composition of intestinal microbiota, while the results of miR-199a-
5p sponge adv interfering with the bacterial community were opposite (all P <0.05). Conclusion miR-199a-5p
promotes liver fibrosis of BDL rats, and its mechanism may be related to regulating the diversity and abundance of
intestinal microbiota.
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