2025-08-28 07:01:26 https://link.cnki.net/urlid/34.1065.R.20250827.1614.017
ZHEAKFFIR  Aca Universitatis Medicinalis Anhui - 2025 Oct;60(10) - 1827 -

TFEB- (W5 i@ A2 A £ i 1 B SOV 463 05 v i 7 F B JEHLR

TRELHME R E AR
(ZHWEFAKFES—WEERELAF, S 230001)

BE BH HWRERET EB(TFEB)- 5 WGRAREFET Ir SUF5 05 h i/ XL REDLE . 5% 4540 H 6 ~8 AR
C57/BL6 Mt/ INERBEHL A3y FAL %o HRZ R4 TFEB IG5 383 M 4L . TFEB & 70 Sk sh M4l A wedish A, Bl 8 K.
BRxr IRAL b, AR DY B R4 T FIART- 200 mg/ (kg - d) #EH s TFEB W 7E 45 T RIAE 5 1 h i I 48, %57 54 20 mg/
kg, = 7R 50 mg/kg, ELE T d; AMEBIFIAEL | RG TR TAT6 h T 10 mg/kg #EH . W7 d JGL5REE . SCHRE N
HEHI 3 R 8 A A0 I8 B2 AR AR TAS I A5 R B, SR ] Western blot 3 5t 40 A7T P40 MAZ 7 FHFAL 2 b 80149 TFEB 25414 1
(p62) JHER K IERAE 3(LC3) R FE 1 (Beclin-1) HHE T - A BEIARGNIL 2 2 Ik (NTCP) IHEh i H 32 ( BSEP) /K
Vo R GXTRRAAMLL, ERA/NRITENBRBAEEBI(ALT) R FRAEEHE(AST) (GMHL R (TBIL) | H#EMH
£1.3 (DBIL) LA Bz BHTER (TBA) i KF- FH i, 26 7B Geit# 2 L (P <0.05) , JAFE s B0 ] b g #A Ak ; A AU 20 48 I, TFEB
Besh R i AT A A W Eh 4L/ R IR FRARIEAIR(P <0. 05) 5 5 TFEB 3 RIRRI EALAE LL , =7 2 4/ B R R T8 4n
FER(P <0.05) . Xf R4l TFEB A% (1.0 £0. 10) ARLAIZHRE 2 (0.6 £0.05) (P <0.05) , TFEB {XF| S s R & =
(0.8 +0.08) , m AN FIHIER 2 (0.9 £0.07) , AMEEBIFIL K (0.7 £0.06) (P <0.05), 5xfRLAH LG, B2 /N BT
JIiE NTCP i1 BSEP () 3R3EACERFAR (P <0. 05) , 78 TFEB R0 & Fl = 71 £ s 4 vf , NTCP Fl BSEP 356 Frik &, B Wi sh
F2H NTCP 1 BSEP Fikthi & (P <0.05) o 5% BRALAH b, B2 /N RAFAEZH 40 TFEB \LC3- 11 /LC3- T 1 Beclin-1 (125 4
FRIKOPB B FEAL(P <0.05) , 1M p62 (8 B B I8 (P <0.05) . SARIZIAH LG, TFEB 8 sh 70w i) i g A7) e
1A W s 4/ BTk 41 2R TFEB \LC3- 11 /1.C3- [ F1 Beclin-1 A7 12835 K A4 BT I1& (P <0.05) , T p62 f 1 Fikk
FHEAR(P <0.05) . #5it  TFEB @ i§E F R4 ] oo R - I S0 4495 , £ B0 W G55 9% NTCP F1 BSEP 1)
FIRE X,

KR AR s TREB; B 0 AR R

mESES R575.7
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tivity to multiple anticancer drugs, including paclitaxel and docetaxel. RT-PCR validation showed that PTTG1 and
UBE2T were highly expressed in docetaxel-resistant cells A549-TXR and H358-TXR. Conclusion PTTG1 and
UBE2T holds the potential to be chemoresistance markers in lung adenocarcinoma.
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AAFTESEN . TR O BT 3 B Y
Wit iE Sh AT B 15 B 2 450 10 200 1t 5 5 2 1 o, 22
SAE I, AT AR 40 BE I S e o B s 7 EB
(transcription factor EB, TFEB) 7F H Wi F2 v ¥y &
RO A, Bl R A DB P 3k, e i B Wik
(R TE BB Vs AR ) RE 1) A 42, A S Z4E 477 200 i Py 37 5
ke, BFgE W, TFEB 76 2 FhiFG & £ il
& HEAET SR, 1 oA % TREB- F MR A2 76 R A7
VBT EU A5 A VR T S AL Y SCER AR B .
W, A Ao AL R 75 S N BB A B AR
WEE TFEB 35057 F1 B Wik sh 751 60 F A1 B 2O
ParysZne , PR 5T TFEB- [ Wi i 42 78 A A8 7 Br 208
P05 P A T S CHEAL ]

1 #RSH®

1.1 SLIEzhd 40 H{gBFEAY SPF ¢4 C57/BL6
INERCERIE 7 ~8 J& RS 18 ~22 ¢) , Il H BN ¥
IR S50 Sl Wy BH A BRZS B 5 S W) VF THIE 5 SCXK
(#r) 2024-0004
1.2 #HRE5iXF AR (rifampicin, RFP) [ TFEB
ST 4 1) 3 W39 ( Rapamycin) 1 3
F[E Med Chem Express 2\ ) ; #4414 1 ( chelator 1,
p62) S AH OC 2 1 %2 5% 3 ( microtubule-associated
protein light chain 3,1L.C3)- [ LC3-11 \TFEB F& %
1(benzyl chloride 1, Beclin-1) | 4} & -4~ i JH & 44
4432 Z K (sodium taurocholate co-transporting poly-
peptide, NTCP) | iH £k %5 1 ZZ (bile salt export pump,
BSEP) Hit {4y 3 s A Y TR IR A
1.3 & 4 A EAD P A i+ Roche 24
F] [ Modular DPP = i ; B % R 52l B 52 [E Alpha
) PR B 22 [E Thermo Scientific 24 ) ; /%7
RICHUG T 2500 B E 5 S RHECA BR A 7 5 B
UL B 25 [E Thermo Fisher Scientific 23] o
1.4 Fik
1.4.1 F£3%444 40 H C57/BL6 /N EE N MR 7
U JA ) BEAL O X BREH BT ZH  TFEB 333y 77 {7
4] TFEB 33l e 5 5 4 DL e 3 s 4, 4
I8 H o WAL 25 T AR LA R A ) AR 21
A ALE 7 542 T 20 mg/ (kg - d) F150 mg/
(kg - d) YIS IS, 3SR 7 do T HAt = 20 0003 S5
FARARRAR 0. 9% NaCl K. A Wil 2 AESS 1
KRG THIAEFHIRT 6 h #EF 11K 10 mg/keg BI254,
Al U 2 00 25 5 A AR A RIE

AT d 5, & /NI BAL B . Ho i T G

0.3% AL Z4h (10 mg/kg) BEAT JRR I, P47 R 2K
L IVEREAS B0 5, WORE IS A7 E - 80 C vk
Farh R Ar 8 Mo BEJS , SUHE FH AR FE /)N B, 4 SOIT
J¥Eo BRI HFLHEZ T 4% W I IR 0 1 T80 BEDD
PR AL IFECT - 80 CUKFEIRAT o

1.4.2 i\ R85 R #4585 (alanine aminotrans-
ferase , ALT) | K & & B8 &, & 4+ 4% B ( aspartate amin-
otransferase , AST) | % 2 4L % ( total bilirubin, TBIL) |
482 2 % (divect bilirubin, DBIL) VA & & 2 i 8
(total bile acid, TBA) & -Fml & {di 4 E sh441b s
AR M3 ALT (AST \TBIL DBIL TBA JK~F-,
1.4.3 AR FAE I E 4 1 EAR A
HATK RES A )R S5 R e HE Je 5, e fs
FE2E AR T SR A 2 AR (L I B AR
1.4.4 &G % 9% ¥ i 4w BF 28 2% TFEB, p62 |
LC3 .Beclin-1 NTCP % BSEP & & 8 £i1X  FREUGE
AL, WHE .0 5 A1 BCA 35 478 H B iy &
i, Ja I SDS-PAGE (S x ) #E H FAEZE vhifl 5 2 iy
HHBHATIRG a5 E AR TESE IR 95 Chngh
8 min FAMESGIRAET —20 CUKFH & . ket
T SCE I ) B B BORE A PRI B TR i 95 C i S
min FRFEAT BAE, HLUKSE UG BRI A W AT
B, & 5 Bk T @ B BT TFEB $it 1K
(1:1000) . Pt p62 HLi&(1:5000) . Hr LC3-1 1
(1 :1000) %t LC3-T Hrf& (1 : 1000) 47T Bec-
lin-1 L& (1 2 5000) Ht NTCP $ri4(1 : 3 000) Ht
BSEP Hit& (1 : 2 000) 1EJy—HiiE & i &5 , I Ml
—Pi. 2 REM T UM S AR 6
(1:5000)%5F 2 h J51E A hEGACT 8% 017 .
L B-actin(1 @ 2 000) fEHNZ:, HinEH S5 N2 B-
actin i JKEE Z AU HEAEL(OD {i) 2R HAREE F A9 AH
X RIEAKF-

1.5 Zeit=e4hI® BRI R A SPSS 24.0 Giita¢
ST AT GE T o M IR BE TR ZS A 1 T
PR x £5 R 22 B Ho AR HT SRR 2R 5 22
3N, B ECR ] LSD-t A 56, P <0.05 KR 2
AT EE X,

2 #HR

2.1 FBHENBHEFRR SLEdd AT X
MR BT TFEB gl i 77 i 41 LA & TFEB 38
SRR LA A w4 /N B R B A )
FERE VU R e AT SR e LR, (HAS 2/ B R
KHEACTAR L o
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2.2 £HA/NRIMF ALT, AST, TBIL, DBIL *
TBA KFRILLE W13k 1 o, 50k R gk,
RIZH/NER M 7E ALT  AST \TBIL .DBIL . TBA {1 FEik/K
FTH R (P <0.05) s SACBIZH AR L, TFEB 387 &
A AR B2 DA N B Wl R 4/ B ALT
AST . TBIL .DBIL L } TBA )5k K FEEMK (P <
0.05) ;55 TFEB ¥ 2l A ) & 41 AH b, & %) B2 4/
FRLYE ALT  AST [ TBIL .DBIL 4 Jz TBA {353k /K
ARSI (P <0.05) .

2.3 HBENRAAERERZKE WE1 s, 6 R
LN ZH 2R 45 1 DR E IR A, T 40 i HE 1 5%
A AL R IR A SRAE BRI ISR, 523 i
AL, A MIAZIE A TE . AL /N BRUFIE HE 4 (4,
37 JT AR B K AR e, R AT SRE 2 i TR 1 A
JakEPEIRFE . TFEB IG5 5 8020 750 20 1 463 405 A e
W, (LAY AT 8 0 T 200 i 5 0 i o AR R
TFEB 153 7] 2 9 20 700 25 09 JFF 4 7 S 35 sl 2, I 4 i
SER AR IEH , 90 A0 2V B Bk b, [ g
VSl AR ZH A0 T4 0 0 S 3 R T 40 e 25 4 2 B0
W, RGN IR .

2.4 FH/NRBFAEZEZ TFEB, p62,LC3 X Bec-
lin-1 {IEZT BT Western blot 4387 T & ZH 40 Jig
H TFEB 8 [ 78 240 Mo A% AU 40 S i 381 .

SRR R, X HR 4L A TFEB A A% b9l A (1.0 +
0.10) ,BERIZH () TFEB AA% L 2 2 TR 2 (0.6 =
0.05) (P <0.05) . TFEB {5 % zh#| 41 1y TFEB
A LA TR 2, 58] (0.8 £0.08) ;17 TFEB 15
F s AL — 32 5 %2 (0.9 £0.07) , 1fii A
WIS B4 TFEB A% L5247 (0.7 £0.06) (P <
0.05). WLIE2A,

WE 2B Je e 2 fras , B 2 /N B I 21 21
TFEB . LC3- 11 /LC3- 1 I Beclin-1 )% [ 3£ 15 /K F
BB AR (P <0.05) , 1 p62 A H £ IEKF-H R
FhE (P <0.05) . SHERILIA L, TFEB #4305 557
S AR AL B sl R AN SR D 4 21
TFEB LC3- I /LC3- I #il Beclin-1 {55 14 3% ik /K F
ATk (P <0.05) 1 p62 B8 H B KA B
K&K (P <0.05)

2.5 HBANRIFAEHAL NTCP . BSEP KAk

el 3 fige 3 5 o, Sx AR He, BRI /N B
JIFAEZH 4T NTCP 1 BSEP A8 [ 2% 1k 7K W i A%
(P<0.05), SHARIZALL, TFEB i3] & f 5 7
TR NTCP #1 BSEP (1) 353k A Tk &, 5
AR m il TFEB 40K % (P <0.05) , 51
RIZAAH EE, A WEd 8l 7 4119 NTCP 1 BSEP 3 ik
A B4 5, o H R BSEP 14 3% 3k 432 5 %o B8 21 7K °F

*1 £H/NRIMiE ALT AST,.TBIL DBIL % TBA /K EH L (v +5,n=8)
Tab. 1 Comparison of serum ALT, AST, TBIL, DBIL and TBA levels of mice in each group(x +s,n =8)

Groups ALT(U/L) AST(U/L) TBIL( pmol/L) DBIL( pmol/L) TBA (pmol/L)
Control 31.65 +2.07 116.89 +10. 66 2.29 +0.51 1.15+0.43 2.93 +0.41
Model 75.06 +3.93 " 159.03 £9.00 " 55.49 +6.07 " 38.38 £5.46" 13.59 £2.47"
Low-TFEB 64.68 +2.77* 147.19 +7.85* 40.69 +4.04* 28.76 +4.34* 10.84 +2.18*
High-TFEB 50.93 +3.98%¢ 138.16 +7.58%¢ 22.94 +3.09%* 17.30 +£2.34%¢ 8.59 +1.96%*
Autophagy agonist 70.89 +3.68% 149.64 +6.66" 49.89 +6.71% 32.55 £4.06% 11.50 +2.32*
F value 14.83 3.56 25.43 18.36 8.65
P valve <0.001 0.018 <0.001 <0.001 <0.001

* P <0.05 vs Control group; *P <0.05 vs Model group; *P <0.05 vs Low-TFEB agonists.

a b d e

B1 JAEE/NRAFE HE 8 x100

Fig.1 HE staining of liver tissues in each group x 100

a: control group; b: model group; c¢: low-TFEB group; d: high-TFEB group; e: autophagy agonist group; Red arrows indicate areas of inflammatory

cell infiltration or hepatocyte necrosis.
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*2 HKABENRIFAEE TFEB, p62 LC3-1/LC3- 1 & Beclin-1 RiZEDH (v +s,n=8)
Tab.2 Analysis of TFEB, p62, LC3-11/LC3- I and Beclin-1 expression in liver of mice in each group(x +s,n=8)

Groups p62 Beclin-1 LC3-1/LC3- 1 TFEB
Control 1.00 +0.04 1.00 +0. 04 1.00 +0.04 1.00 +0. 05
Model 2.50+0.08 * 0.80+0.03* 0.45+0.03* 0.65+0.04*
Low-TFEB 1.80 +0. 06" 0.90 +0.04* 0.63 +0.05* 0.85 £0.03*
High-TFEB 1.20 +0.05%¢ 1.10 £0.05%¢ 0.78 +0.04%¢ 1.20 +0.04¢
Autophagy agonist 1.10 +0.07* 1.02 £0.02* 1.31 £0.04* 1.21 +0.03*
F value 20.34 6.48 14.65 11.25

P valve <0.001 0.002 <0.001 <0.001

* P <0.05 vs Control group; *P <0.05 vs Model group; ®P <0.05 vs Low-TFEB agonists.

A

a b c d e ku

Total TFEB 53

Cell nucleus TFEB 53

B-actin 42

B a b c d e ku

p62 62

. 52
Beclin-1

LC3-1 20

LC3-11 15

TFEB 53

B-actin 42

B2 &4 iE/N R ATRES M % % AT AE TFEB,p62 ,LC3
% Beclin-1 {£iXEE
Fig.2 The expression of TFEB, p62, LC3, and
Beclin-1 in the liver and nuclei of mice in each group
A The expression of TFEB in the liver and total TFEB in mice in
each group;B:The expression of TFEB, p62, LC3, and Beclin-1 in the
liver of mice in each group;a:

control group; b: model group; c: low-

TFEB group; d: high-TFEB group; e: autophagy agonist group.

a b c d e ku

NTCP 38
BSEP 146

B-actin 42

B3 &AE/NREFAE NTCP,BSEP RiZE
Fig.3 The expressions of NTCP and BSEP
in liver of mice in each group
a; control group; b: model group; c: low-TFEB group; d: high-
TFEB group; e: autophagy agonist group.

®3 FHENFRIFA NTCP BSEP RiEZEHHT (x £5,n=8)
Tab.3 Analysis of the expressions of NTCP and

BSEP in liver of mice in each group(x +s,n=8)

Groups NTCP BSEP
Control 1.00 £0.06 1.00 +£0.08
Model 0.21+£0.03 " 0.19+£0.04 "
Low-TFEB 0.28 +0.07* 0.29 +0.06%
High-TFEB 0.49 +0.03"* 0.89 £0.07*¢
Autophagy agonist 0.38 £0.02" 1.03 =0.05*
F value 12.83 11.51

P valve 0.013 0.003

* P <0. 05 vs Control group; *P <0. 05 vs Model group; *® P <0. 05
vs Low-TFEB agonists.

(P<0.05),
3 e

FURET- S — Bl 3 B0 A2 2, 7T AT R IR 8 A
PERTAR o ARBIFFE 45 S B , B8 2 /N B B Y
Y S ATHIR IS , L% ALT  AST TBIL, DBIL
K TBA JKE-Th i, BT HUE o B 28 £k, 5 Seik™ )
TE AT, S R4 B SO 549 /) BROBE TR AR 2 1T

HATHFFE Ak AR - o SO AR 5 HAR
PEREI B2 A5 B A 30 50 JH 3 R 5 35 A 6. BSEP Al
NTCP & B i R 633 A, Sk 417 3 1) 4% 1
AT LA AT BSEP 163k, ARFIE R R, 53] I
ZUAA LE, 55 21 T JUE NTCP  BSEP 2 35 s 20 32 7 T
JIE NTCP \BSEP 23k T ¥ 45 F 48 - iy 25 i T 453 45 A
X

FIFIVE 19 0 25 ) 547 22 T IR 8005 A0 O , A0 475 T 6
PR VE NS 07 VE T | 2 RPN BT Jeife AT
LA BRERE' . A RS Fe W, AR AN ) 4
45 AT S O R B WK OF R M. ArgT Al
AtgS 3 [R5t B T 25 T B 19 0k o A T 5 L 9 i
FE I3 AR R, 1A BSEP I NTCP K3k T
P o A W AH 5 8 9 LC3 | Beclin-1 #1p62 & PE Al [
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W E M B B S bR, LC3 295 | AT i, o
LC3- 11 /LC3- I BAE AT S e 3 W5 7K - 5 Beclin-1 & H
WGt i 20 (0 DG SRR 5 p62 A A MRS, Rk 5 A
WG P S ARG . AR SR W], R4 F BURF B 45/
BRLH [ Wk 6 3 1 LC3- 11/LC3- 1 #1 Beclin-1 T,
p62 LI, $ER F WG R R M, W s T el
JETHRE kR B 105, 9LV NTCP il BSEP ik,
JuH BSEP 223500 1F 8 /K7, 2R & A vk i i i
PN B 38 G2 A P AR T SO 45 45 . TFEB 2 /)N
AR BR J2AH S S R 1 SR 0L, A2 B W 5 T AR T
A A SRR DR, mT 0 o ST W A S R TR A
2 e A, (E Z MO R E A Y
TFEB B30 B, & 0T LAE A 40 M A% 7 B Wi A
KEE Ay ik, T3 5% B W16 4 5 AH /e, 2§ TFEB
FOR I REZ BN HIET, AW TR, A
TSR 52 50 09 40 2% R0 A R, 0 o R 4 46
P3t o A SR IRIE LS TFEB Al DU 4Rxt Z B
FEWHA S BN . AR BN, R 48 B0
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TFEB % 20 7 v] 24035 JIF ) BE R #4645, 19 NT-
CP .BSEP . LC3 . Beclin-1 &3k, F&1% p62 K, HE s
s TFEB R g2 48 - 25105 , TREB- [ 105308 %
FEH R LA SR o FLPLHI AT BB AE T D TR
TR, BEFETFE Y B, T P8 ST e BE-
SP Al NTCP ik /. @ W77 Wk kg ot A8, 3¢
BR" R, PR T TS B0 BRI = gt i A0 [
WL FHiR o TFEB JREAE 45 57 4 f ok ml o 2 7o R A 12
(HFD) 5 S /N U JE R 05 A8 ) o AL AT BE 5
TFEB H1 [ W T 8 S 80 B (g R RgD), 5 TFEB
TS B T A OGR4 R 4 PGCl-a
YA PPAR-o 3GV A L S Skt i, A
P-4 S 00 R T S50 493 T PPAR«c 26 2K W Bk b
fik, PPAR-o #8h75] WY14643 300 o] o 35 F 48 7 &
FH SRR BT 8558495, 1 R IF PPARamRNA 33k,
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S BT B 461 495 17 78 S Ak B R NF-«B i) E A
TFEB Wl (2 iE 5 5 B W R B4 = A i 2 R 1)
B TR R R A H 3 o P AR IR
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LT NF-kB {5538 # fl NLRP3 58 £ /M T
B AR RN o R AV L 4 A
s 2 1|
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Role of TFEB-autophagy pathway in rifampicin-induced liver

injury and its mechanism
Xu Hongmei,Song Yulin
(Dept of Gastroenterology , The First Affiliated Hospital of Anhui Medical University, Hefet 230001 )

Abstract Objective To investigate the role of transcription factor EB (TFEB) -autophagy pathway in rifampicin-
induced liver injury and its possible mechanism. Methods Forty 6-8-week-old C57/BL6 mice were randomly di-
vided into five groups: control group, model group, TFEB low-dose agonist group, TFEB high-dose agonist group,
and autophagy agonist group, with 8 mice in each group. Except for the control group, the other four groups were
given rifampicin 200 mg/ (kg + d) by gavage daily. TFEB agonist was administered intraperitoneally at a low dose
of 20 mg/kg and a high dose of 50 mg/kg for 7 days at 1 h after rifampicin administration. Autophagy agonist was
administered by gavage at a dose of 10 mg/kg 6 h before rifampicin administration on day 1. The experiment was
completed 7 days after modeling. The degree of liver injury was evaluated by detecting liver function indexes and
liver pathological changes. Western blot was used to detect the protein expression total TFEB, chelator 1 (p62)
microtubule-associated protein light chain 3(LC3) , benzyl chloride 1( Beclin-1) , sodium taurocholate co-transpor-
ting polypeptide (NTCP) and bile salt export pump( BSEP) levels in liver nucleus/liver tissue were quantified. Re-
sults  Compared with the control group, the serum levels of alanine aminotransferase ( ALT), aspartate amin-
otransferase ( AST) , total bilirubin ( TBIL) , direct bilirubin ( DBIL), and total bile acid ( TBA) in the model
group increased (P <0.05), and obvious pathological changes were observed in the liver. Compared with the mod-
el group, the high dose and low dose of TFEB agonist and autophagy agonist groups had reductions in the above in-
dicators (P <0.05). Compared with the low-dose TFEB agonist group, the high-dose TFEB agonist group had re-
ductions in the above indicators (P <0.05). The proportion of TFEB in the nucleus was (1.0 +0. 10) in the con-
trol group, (0.6 £0.05) in the model group, (0.8 £0.08) in the low-dose agonist group, and (0.9 £0.07) in
the high-dose agonist group (P <0.05). Autophagy agonist group (0.7 £0.06) (P <0.05). Compared with the
control group, the levels of NTCP and BSEP in the liver of the model group decreased (P <0.05) , and the expres-
sion of NTCP and BSEP in the TFEB low-dose and high-dose agonist groups were restored, and the expression of
NTCP and BSEP in the autophagy agonist group also increased (P <0.05). Compared with the control group, the
protein expression levels of TFEB, LC3- [ /LLC3- | and Beclin-1 in the liver tissue of the model group significantly
decreased (P <0.05), while the protein expression level of p62 significantly increased (P <0.05). Compared
with the model group, the protein expression levels of TFEB, LC3-1I /L.C3- [ and Beclin-1 in the liver tissue of the
TFEB agonist high-dose group, low-dose group and autophagy agonist group increased (P <0.05), while the pro-
tein expression level of p62 decreased (P <0.05). Conclusion TFEB can improve rifampicin-induced liver inju-
ry by activating autophagy pathway, and the main mechanism may be related to the up-regulation of NTCP and
BSEP expression.
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