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Abstract: Objective To investigate the effect of Gardenia jasminoides water extract on a-naphthyl isothiocyanate (ANIT)-induced
cholestasis in mice based on apical sodium dependent bile acid transporter (ASBT) of ileum, and screen the potential active compounds.
Methods C57BL/6 mice were randomly divided into control group, G. jasminoides control group (240 mg/kg), ANIT group, G.
Jjasminoides water extract low-, medium- and high-dose (60, 120, 240 mg/kg) groups and ursodeoxycholic acid (60 mg/kg) group, with

10 mice in each group. Drug intervention was given twice a day for 14 d; Cholestasis model of mice was induced by single ig ANIT
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(50 mg/kg) on 12th day. G. jasminoides water extract was used to interfere with ANIT-induced MODE-K cells; Serum biochemical
indexes and bile salt content in liver, serum, gallbladder, ileum and feces were measured; The expressions of ASBT and farnesoid X
receptor (FXR) in ileum of mice and MODE-K cells were measured; The contents of sodium taurocholate (TCA) in ileum and hepatic
portal vein were determined by in situ intestinal perfusion and everted intestinal sac method; Qualitative metabonomics was used to
determine the compounds in serum and ileum tissue after 2 h of'ig G. jasminoides water extract. Results Compared with ANIT group,
G. jasminoides water extract could alleviate liver diseases, reduce the content of bile salts in liver and TCA in ileum (P < 0.05, 0.01),
and increase the content of fecal bile salts (P < 0.05); G. jasminoides water extract increased the expression of FXR in ileum of mice
and MODE-K cells (P < 0.05, 0.01, 0.001), and decreased the expression of ASBT (P < 0.01, 0.001). At the same time, 37 potential
active compounds were screened. Conclusion G. jasminoides water extract can inhibit the expression and function of ASBT by
activating FXR in ileum, reduce bile salt reabsorption in ileum, promote fecal excretion, and reduce hepatic bile salt accumulation,
thereby relieving ANIT-induced intrahepatic cholestasis in mice.
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geniposide; genipin-1-B-D-gentiobioside

Pa 1 AP EEHAYINGEF Gardenia jasminoides
Ellis T8 s, BA M = m -2,
DUARZY B FUE S, AR R F E R e 7
T JRLLAEER % B A 1R 7 I i A AR -1, i
THR AR I U IE B b 908 B4 2F By, AR T T4
T 5] S FF 24 e L) IR s A R A2 T Ok IR R 2
PEIR o SR R, LA LT 95% HH R £ 28 g i %
SN LT, T4 a i L R % 12 4k Capical sodium-
dependent bile acid transporter, ASBT) &/ F7iEH
PR B RS ) S B A ), 405 ASBT ] Jil/ b IEL R 25
(1)l 18 SO AR IR R SR A B R PR, 3
R, WEFCUESENHIAIE ASBT 1] BH 2 22 /i@ /I BRUIH
HIRFRF AR50, H DL ASBT J#E A6 Y7 I IR AR
ISR NZ5) A4250 J BAT117213 (—H¥IH
ASBT #iil75) tgk N 7 s pRBF T B 121, (R,
AHFIE EFIE T B ASBT 453G T /K S240%F HH v
WARRITVERT, IR IR IE A2 I 25 2500 o
1w
1.1 34

SPF 2 it CSTBL/6 /N, A& 19~21 g,
8 AW, W E i ERM R e == M E S B 2T
ft, YFAIES SCXK (H) 2020-0002. Zh#5E 7% T
TRE 20~25 C. FHXHEEE 40%~60% K id X R 4
sl B, 45T /NEAREGERF DR B 0K,
FHEI 12 he DNRTRIATERPERTE 1 . 3)
WISEIR 22 22 N R 5 — R e AR B2 G ikl (ke
5 LDYYLL2017-72).

1.2 ‘A

NN b MODE-K 41 ig (#it 5

BNCC338300) 4 H LAY .

1.3 5%

BEFIE B HR e = R AR A IRAF, =R
TLPARRERI T, 2 H A 2] AT 70 B A P I
B NP ERHEYING T G. jasminoides Ellis )T
1.4 @5

o- I AL 2508 Ca-naphthyl isothiocyanate,
ANIT, #t*5 STBH7289) Il§ [ 3% [E Sigma-Aldrich 2
Al iEAEREEN (taurocholate sodium, TCA, #it5
B26949) Il H iAWY RH A R 7] s RIPA 2
R (k5 PO013B) 1 H 38 2= RAMIH AR FL T
KREARIRBILFENE (aspartate aminotransferase,
AST) R7& GItS C010-2-1). HAHIFER (total bile
acids, TBA) ikifl& (L5 E003-2-1). HRARE I
B2 (alanine aminotransferase, ALT) k7 & (it
5 C009-2-1). B ERLEE (alkaline phosphatase,
ALP) {7 & (Ht'S A059-2-2). RJHZ &K (total
bilirubin, TBIL) 7% (5 C019-1-1) W [ FE &
Y TR TR 1 JEelE X 524k (farnesoid X
receptor, FXR) Hifk (#t5 sc-25309) JWH Santa
Cruz A]; B-actin ik (#L'5 TA-09) Iy H L5
KaWmEMEARAGR AR ASBT fifk (fits
ab203205) . HRP Fric i L EHi R Piik (LS
ab6721 ). HRP Aric i 1L =51 R R Pifk (#t 5
ab6789) W [ FE[E Abcam 2] HoAth iRk 7) ¥ A [E =
YRl Atk ZE PR — BBt E
1.5 {88

1260 B4 = 8GR AR A . 6460 BT (35 [
LR ATD; 3k15 BEE B Ol (EE Sigma A
H]); DYY-6C B ALUKAC (Ab i N—AEs) ;s TP-



* 124 - PED 202318 B54% B 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

24 FUH LN R (CAE T QBB B A FD;
AU400 B4 H Zh A4k 73 A CH A Olympus A #]D;
LT-224S B HF K F (f#[E Sartorius A 7))o
2 Rk
2.1 HEFKZIRSIE

BE T 7K 329 5 A U8 4 /T A AL 58 R —
fit, MEFRAKENESRE 2 %, &8, W%
TR R, ZMEEICRA 10%. I EHE T HH
ik 9 FhEpr & EH T REER, KA e
H 115660.02 ng/mL. ARBRHH 442228 ng/mL. 5
Je PRI —BELF 1279.94 ng/mL. AKBRHE X 1020.7
ng/mL. 5P 962.46 ngmL. RZEF KR
175.84 ng/mL. 6a-F25:HE ¥ H 181.08 ng/mL. ¥
1 B 124.86 ng/mL. V& N PE 101.46 ng/mL.
22 IR, BARIEE

C57BL/6 HEME/NERBENL 73 Axt FRAH . HiE 70
(240 mg/kg) . BERLH AT /KIEWE. . &7
i (60- 120+ 240 mg/kg) 2H FIAE 2 S HER (60 mg/kg)
M, B4 10 A, XA ig 208K (0.2mL/R), 8
FXTRRA ig BRI, 2 kid, ES 14 d, FFT
12 KPR ig TR (0.2 mL/H); MRAIA ig 7%
MK (0.2mL/HD), HEhZjd ig #HN.Z5), 2 IR/,
HEEL 14 d, FFTHE 12 RELIX ig ANIT (50 mg/kg,
DALEKIAR ). SEIRLE WG, KRZEEHUEE 2 h
P, ip 10%/K A& FBEREE S, fIREREUM, =5
OEHT RS BUNREIE. B3R, 45
P, FRERIERIHEE CEE g, THER
TRECNIHFEFRH: 050 IR S Rl i H 2R FH 10%
BE AT €, TR (HE) Yeth, WA 4U%
AEDL: o AR PR EUS EE E, SR Western
blotting V£ T EE HRIA.

IR 50 = P O % S/

ARPESE =T (SR R/
2.3 MBS WKRATEE. EfFZHLE HE 2t

K FH AR & 18 B 10 5 1S ASTALPL ALT
W TBIL /K°F, AFARZLZE. [FIig2H g, fHit. 38
& MiES TBA K TR R BIHA ZUR A R
HE 4utt, T RHEE TSGR E Y.
2.4 Western blotting #&1[E1f72H27 ASBT #1 FXR
EARIK

PR 2K BROBT B (1 B I 427 0.04 g, A
RIPA 2 300 uL, $2HUSEEE, BCA ElEE
A&, ARSI RN -5 N

e HLPK, ¥ % PVDF i, T S%Milaa- 9 i, 7
A ASBT (1 @ 1000). FXR (1 : 500) 1 B-actin
(1:2000) $ifk, 4 CELIR: W, BE 9
B2, KA Image J 3AEXS 261 AT K BE 70 HT o
25 HERBERXE

2 “2.27 WU NiEAT - 252, A 5 K
N, ARERLEERA. TRBEHRE, MR
4120, ip 10%/KE SRR S, FES H B 10
em HFEEEFL, 3 EAN 10 umol/L TCA 200 uL, F 10
min J5 —RVERUR T K, B0 B, —80 °C
HAEHT RS T
2.6 IMNERRAE LIS

P “2.57 TR TR HHAT A ANGG Y, B S R
MR THIRARE, NREER 12 h, ip 10%KE
AWM, MRIERZFAER 5 om Ui R FFEH
10 em [\, SERIBNUKE PBS W, By L)1 R,
ANEIIZIE FEDE, #EN Krebs-Ringer £% K (Krebs-
Ringer buffer, KRB) 200 uL H R 5Hk, ¥imEE
NEMAE 10 umol/L TCA () KRB H, 37 “CH
F 30min, WEMBENBLHHLR, -80 CHAMAFH
Tl nir.
2.7 HPLC-MS/MS 434113

IR B2 i PR S OB 3759 [l 2H 2N H
SR A EOHI i, BOERMAE. BN FiEdH
REIK B, & ARR (d-CDCA) i H BEDTE 5%
AVIFER TR IR S, RIEE O EIEE, $RIEARE
Y RTHARIE A 5 VS AR YRR R R TCA 8 &
2.8 MODE-K it R AT

MODE-K #iiJffi % ] DMEM £ 9735 5 % 9% |
AL, MTT 557 PP AE /K424 (25~800
ug/mL) 2 ANIT (12.5~200 pumol/L) %} MODE-K
Y1 35 PR B2 3% HY ANIT 70 pmol/L 7 4
BERLYREE, HE—25 R MTT {08 T /K32 7E
ANIT T F%f MODE-K 40 %R0, K
50, 100 200 pg/mL #E¥7K#EY)+ i MODE-K 4
Ml 24 h, $% “2.47 TR JEEVH H AT ASBT K& FXR
EHSE VNI AP
29 REFKEIHBEDIILEITFIE

C57BL/6] /MR Ay WA RS s 2540, FF2H 4 W,
%4 ig ANIT (50mg/kg) 48h 5, #5254 ig HE 17K
1Y) (240 mg/kg), #4524 2h Ja K8/ R K LB AN =]
443, % UHPLC-QTOF-MS 24 R4
SRINE TR I yE R B g h A e &9 I



FED 2023F1 8 $54% B 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

* 125

MER I =445/ ERE (PDB) Hiiifiic FXR-OCA
BEYERSE M (PDB %: 4QE6), K Maestro
11.5 JAFEAT 70042, TG LR FXR BEhl.
2.10 SitESHh

S B4 5% F Microsoft Excel 2016 #4347 4t
TN, MBI, R A%,
3 #R
3.1 HEFKIEYXT ANIT B/ BIETRIREE
T1ER

WK 1-A~C B, SxHBA L, AL/
SLM AT ALT. AST. ALP 3% 1% & TBIL. fH#ET %

150

WRZETE (P<0.05. 0.001); SHEAAHE, %
AP M ALTVALP 35 1435 12 3% PR IR (P<<0.01.
0.001); HREXLFHERALMIE T AST ¥t B2 PRI
(P<0.01), HFEFEFEZEF R (P<0.05); HE¥/K
BYE R AR AL TBIL K7 K&
AHFEFEHO0 3 PR (P<<0.05. 0.01),

WK 1-D. E B, KRR T%F 4L A 52
BN FLRE T B % 2 €0, T A ST AT 4 2 25 40 75 T
HFR 45 F9 HES B4 5% ANIT T-¥ilJs, nl WLAHSE 76 24 2.
AR B s ZH 23 IR T AR MR B PR R FE K
SR RURIABE,  HFFIESRZEIX S H e % s Ha 142

A = W =i es BR em AZ60 = AZI120 AZ240 wm AU B 0.08
. HHH
Q:E 100 i i 0.06
T = 0.04
=] £ 0.02
0
X ETF B 60 120 240 AU
c 008 D X AZ/(mg-kg™")
0.06 80 E=m fHHY = AZ60 E=AZ120 AZ240 = AU
Bt 60
S 0.04 !
@ s 40
= 0.02 20
0 0
240 FRETRG  SRETR
E
JlEE 4
5l
JHF A

of B [ESRUE s

AZ60

AZ240 AU

AZ120

A-MEAEASESR  B-IFIESES  C-IHEEREL  D-HMEMSURE Iy E-HEBE K. FUAREE T (X100), Friapt g kiin iz,

JF AT 54 R EUATAN IR AE S R AE, AR IRFE SRR D, HFRGRR R or y: OEEM: HAEKT 200 pm PRFAERSE X (4164
ks @I ERSG: EE 100~200 um PFFAIFRSEX L GEFT): @BBEFH: BEAEHN 0~100 um MFFIEAZER IR (BEOFL), H5E

X 381 B 218 i 31 Motic Images plus 2.0 ML B AFIIMIE IRETI L AZ60-HE F/K324) 60 mg-kg™  AZI120-4E 7 /K24 120 mg-kg™'  AZ240-
WeT/KIEY 240 mgkg! AU-REEANER SxRAtE: “P<0.05 #P<0.01 *P<0.001; SHEHALE: "P<0.05 “P<0.01 *P<

0.001, TR

A-serum biochemical index B-liver index C-gallbladder index D-pathological score of liver necrosis E-gallbladder morphology, liver and ileum
pathology (% 100), green arrow indicates gallbladder, main pathological changes of liver present necrosis and inflammation of hepatocytes, according to the
size of necrotic area, degree of liver injury can be divided into: (DSevere liver injury: Red arrow indicates large area of liver necrosis (>200um); @Moderate
liver injury: Blue arrow indicates middle area of liver necrosis (100—200 um); @Mild liver injury: Black arrow indicates small area of liver necrosis (0—
100 pum). Diameter of necrosis area was calculated by the measurement function of Motic Images plus 2.0 ML software  AZ60-G. jasminoides water extract
60 mg-kg ™! #P<0.05
#Pp<0.01

AZ120-G. jasminoides water extract 120 mg-kg™!
##P <0.001 vs control group; *P < 0.05

AZ240-G. jasminoides water extract 240 mg-kg™!  AU-ursodeoxycholic acid

"P<0.01 " P<0.001 vs model group, same as below figures

1 #RFREYXT ANIT FSH N RABHRIRAVETTIER (X£s,n=10)

Fig. 1 Effect of G. jasminoides water extract on ANIT-induced cholestasis rats (X + s, n =10)



- 126 PED 202318 B54% B 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

) Je RE 22 IRIR T 1), MR ZE 70 7 4 AR, HLAR
HEE BRI s ISR AR X 3 0 H B s>
(P<<0.05. 0.01),

3.2 EFKIEMIXT ANIT B SBE iR/ R ABES
;l:l\EI]Eﬁ]]r]

WK 2-A Fios, SxTIEA R, BRI AT
MiF. H¥EH TBA KF¥EEAE (P<0.05.
0.001), {HIE(HEH TBA KFREREM (P<0.001);
SRR LR, ME KR s E A (.
[F i+ TBA KF356E ANFEFEEMBEIE (P<0.05.
0.01), FE{F TBA /KFEEF+E (P<0.05), $Ew

A 5007 =3 B3 R

=BG T X

400

3004

200

TBA/(umol-L™")

1004

0-

[51/% TCA/(ug-g™")
8

B AZ60

BEF /KL AT GBI (e 3E TBA 30 Hi itk i 7 .
N T ARG T K SR B i EE R 5
i), SR FH A4 P L R o B i B SIS0 0P AN T Rl i
TCA M. WK 2-B~G iz, SR,
FI‘E@QHT%%?HZR\ CIERRKIIL . [FZZEN . 2
HZH TCA /KPR E L (P<0.05. 0.0D); 5
BRH LR, M /KEEYE A EHAEBAER. 1]
BRIk [0 72 N R TCA #E— DBk (P<<0.05.
0.01), $E/Ria T 7RIV v 4] TCA 9 [H1iz HE IR
IEAN, HE KB AT I /N R B TCA (1)
FERUE (K 2-D).

= AZ120 AZ240 . AU

pagiict

F 400
2

o 300
£
<

2 200
0:+37°C =

I “KBR I @ 100 -
KBR+10 pmol-L™! TC =
-/ &=

XJ‘HD *E?r B 60

X T BB 60 120 240
o R

D
= 2.0
-
£
i:i) 1.5
S 1o
g L
£
= 05
* =
-
@_ -0 T -
60 120 240 AR by A 60 120 240
AZ/(mgkg ") o) AZ/(mgkg™)
G
o
o0
2
<
@]
[=4
5N
=
ko
§
IR AT ML 60 120 240
AZ/(mg-kg ") K HE AZ/(mg-kg ")

A-IE FFRE. BHEE. [ &I+ TBA KF (n=10) B-TERBERSLEREE  C-AEEBREREIHBAL T TCA KF (n=5) D-{E

PRI RE R T E K L TCA KSF (n=5) E-SMEIRESLRREE FAMRIMERERNE T TCAKF (n=5) GHMEIBEREHAL T TCA
KF (n=5)

A- TBA levels in serum, liver, gallbladder, ileum and feces (n = 10) B-schematic diagram of in situ intestinal perfusion C-TCA level in ileum of in situ
intestinal perfusion (n=5) D-TCAlevel in hepatic portal vein of in situ intestinal perfusion (n=5) E-schematic diagram of everted ileum sac experiment

F-TCA level in ileum sac fluid of everted ileum sac (n =5) G-TCA level in ileum of everted ileum sac (n = 5)

2 RFIKIRMIS ANIT FFHAE RN RABERER IR (X £ 5)

Fig. 2 Effect of G. jasminoides water extract on bile acids in ANIT-induced cholestatic mice (X +s)
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Fig. 4 Compounds of G. jasminoides water extract, blood and ileum under positive (A) and negative (B) monitoring modes

#1 ET FXR-OCA R{FEHTHER FX Y HEER FXR HEh7
Table 1 Screening of potential FXR agonist from G. jasminoides water extract based on FXR-OCA crystal structure

WEM CAS 2545 f8/(kJ-mol ™)
B DUIHER (PR ER) 459789-99-2 ~12.865
T-FR R A-HEE G RK-3-48 5852-10-8 -7.975
9-0-11-(3-%H-2-F 5 £ bt)-1 0E-+— BRI R 478931-82-7 ~7.792
7,8- R A-HEFER 2107-77-9 -7.726
()-FHA TR 1196-00-5 —7.725
ARAERFE-11-F 5 60539-23-3 ~7.605
= 1109-28-0 ~7.547
EMESHEHR 82451-22-7 —7.447
6-FRHE-T-HEARBTEER 776-86-3 ~7.360
e 24512-63-8 ~7.340
AR 56-25-7 ~7.320
4% i i 2767-84-2 ~7.260
ng|e-3-FLER 1821-52-9 ~7.225
1- K5 2B 98-85-1 -7.138
4-FRIE IR T B 4191-73-5 ~7.109
2,6- AT He-4-5% F L IRy 88-26-6 -7.008
Pz By 552-41-0 -6.931
5,6- FRE IR S ke 582-60-5 -6.828
VS 6902-77-8 -6.778
2,4- "3 FR 2 2161-85-5 -6.742
2- B FE-5- (DU FR 3 T Jk R 94944-70-4 -6.705
4-F G 4501-31-9 —-6.268
e~ e pE 29307-60-6 -6.091

534 F L -2 T I P s 67-47-0 -5.788




FED 2023F1 8 $54% 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1 + 129

4 e

JH A B R AR R IR R S I a3 A pe s,
JHF P JE R 26 8RR 5| A S s U4, AR TR A ig
ANIT (75 mg/kg) 75T/ IRV RAREAY, 1
J&™ ALT. AST. ALP 3&1£ /2 TBIL. TBA 7K1-#
REE, BINEEIUORIAR R SE, HEE R
B R B R R, 5 A S AT IR T A5 R —
S, WE KM T 14d 5, MiEEiais B
HRA%, HRFHEREL L HB R ST IR MR,
DL f s SOR B, e T /KEEP%S ANIT i3
IR AR B A B R RE TR, BX M e
TELEFIR AR

JH R E R 26 8 AR S B VIR AR I 4 1 3 22
JREE . ANIT 5 S0 BRI AR nT S EUFE. 7
e MG P IR ER B2 Ty, (RS JHER #h PRI,
FORHRR RS, HpaHRt a2, HE
FIKEEY) (240 mg/kg) T 525 98/ T 2 1fn 375 AE R
£, WSR-S E, HHE TR AT (e
JNHER #5 I FE(E HRM . ARSI SO R, AT
IR B AT 2 3 N R 6 1 PRVBHEIESY, AHHE FE I 53—
A FEUESE THEF /KM IRINEAE . TCA 2
JHES £ S 54k ASBT (Y, H TCA HH
TEBREH PN [E1 i ASBT HIZhRENCl. 7E R i i A At
B ZET 7T R I, ANIT FHi5, TCA M= fig 5k
Wb, TR KR T-TE TCA (18] i FE R I
HE—2Bub, BRI ANIT FIAE T /K SR P05 At $ | [=]
J% ASBT %t TCA I EL. ANIT 55 S H IR AR
Je, EARINE] T B iRt ASBT % TCA i E it
2, (AFERHER AR L IE S /N, A E AR
SR, 5 ANIT ZU/NRARE, HEF/KIRIEB N 7
PR R HEME, SR TKIEYIBR T k04
#il 7 B ASBT X TCA IEM A, & nlgefedt
T RRER ER IR ) SR R HEE,  an 3G in i h 45
{5 1 75 58 2 (W FUAE S

B ASBT A&/ 5 JH R £k 5 W i i o 4 2=
F, 29 95%M IR £h 28 W Scdk NI 1T Rk,
RNJFEY, R, FHARER 5 A SR OS2 et
RHER AR S HRME, R I SRR RE 259 9T % (18T JE
P&, T ASBT AN 1 IRI7 IR IR AR B s .
FUUESEHN I B B ASBT W] BH 55 S A /N BRIH VT IR R
100, H UL ASBT A4 SR YT IR IR FRAR G
SR 2% A4250 J BAT117213 (3% 5°4 ASBT #11I
BT N TG ARET FERY B 0121, AT TR I,

HE T~ 7K 5 0 e WY S 400 1) /)~ R [l i K i 3 4 i o
ASBT HFik, #RosHE 77K I24mT BHIWTAERR £ /) el
Jo R, AT/ B R ER R EE AR, T {5 E

B ERRIBE N, WBRoRE Tt — gt T RRER Hh e

fEHkM. Bl ASBT MIFIAMI)RERZ Ml FXR 1)

TR, L, AWt T T KR

X FXR FRISENA, R BINE 7K S0 mT b9 /N B R i A

friE At FXR H)RIE, X A]Ae 2 H A =l iy

ASBT FRIEI EZ G . BLAh, BEhlElz FXR 244

Ja, WL E G FXR- AT 4E A0 AR KR 15

(fibroblast growth factor 15, FGF15) @ 5 s 1540

il - OUE RE [E BE 7o- £2 4K 8§ C cholesterol 7o-

hydroxylase, Cyp7al) [FFRik K IhRe, /0 HHEAHE

R HR 5 R0, TR REEHE T /KSR ZZ AT I HE 2

HERRIER 54, EMHE—PRIE.
2y I8 H O T i S P 32 1K A R A

Br, ARERAEMMI S B, 2 HrhE 1K

e ML 8l i h m] REAFAERIAL B, BT $R 2

T AERINE T /K IRV IE Yot . ASHIE 5 a8 A 4

ARSI, HETKEEY ML ml iz 4R e

A I HESE MR EYIE 37 A, FFiiX 37

MeEPaEd tHEN S TR, A 23 MEE

PIrlfgst FXR B LEEENR, B, TR s

Poi it — DT FU BT IF A PR FXR-ASBT i

H O RE S RREY IR ARG T 25
25 BRI, e 7K S AT IR 0 [l FXR

Theg, i Ell ASBT HIZIAMINEE, J/>IEER #

1l A SRS, ROk [l i JIE R i ) SRR,

SIHBRERAEAPIERI AT, 228 T ANIT 3531

N R A IR AR
HBEAR ALY ERARELEANEZY R

SE R

[11 RER, WAEHE, TAE, & T REER. ek
705 HAH KA R A/BE T [J]. 52, 2021,
52(23): 7229-7235.

[2] Zhang F, Wei Y H, Duan Y T, et al. Potential mechanism
of cholagogic effect about Gardenia jasminoides Ellis
(Zhizi)-mediated increase of bile acids urinary excretion in
normal rats [J]. Chin Herb Med, 2018, 10(4): 431-436.

[3] Chen P, ChenY, Wang Y R, ef al. Comparative evaluation
of hepatoprotective activities of geniposide, crocins and
crocetin by CCls-induced liver injury in mice [J]. Biomol
Ther, 2016, 24(2): 156-162.

[4] Wang LL, Wu G X, Wu F H, ef al. Geniposide attenuates



=130 PED 202318 B54% B 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1
ANIT-induced cholestasis  through regulation of [11] Graffner H, Gillberg P G, Rikner L, et al. The ileal bile acid
transporters and enzymes involved in bile acids transporter inhibitor A4250 decreases serum bile acids by

[5]

[6]

[7]

(8]

9]

[10]

homeostasis in rats [J]. J Ethnopharmacol, 2017, 196: 178-
185.

sk GE, BEEME, OO, & AT T KSR ERCR
TR BEAIA AR K B B R A JIEL R 3 14 52 i S L ) T 7
[7]. sREZG2EAE, 2020, 55(20): 1680-1685.

Chiang J Y L, Ferrell J M. Discovery of farnesoid X
receptor and its role in bile acid metabolism [J]. Mol Cell
Endocrinol, 2022, 548: 111618.

Duan SN, Li X, Fan G F, et al. Targeting bile acid signaling
for the treatment of liver diseases: From bench to bed [J].
Biomed Pharmacother, 2022, 152: 113154.

Yang N, Dong Y Q, Jia G X, et al. ASBT(SLC10A2): A
promising target for treatment of diseases and drug
discovery [J]. Biomed Pharmacother, 2020, 132: 110835.
Li M, Wang Q, Li Y, et al. Apical sodium-dependent bile
acid transporter, drug target for bile acid related diseases
and delivery target for prodrugs: Current and future
challenges [J]. Pharmacol Ther, 2020, 212: 107539.
Matye D J, Li Y, Chen C, et al. Gut-restricted apical
sodium-dependent bile acid transporter inhibitor attenuates
alcohol-induced liver steatosis and injury in mice [J].
Alcohol Clin Exp Res, 2021, 45(6): 1188-1199.

[12]

[13]

[14]

[15]

[16]

interrupting the enterohepatic circulation [J]. Aliment
Pharmacol Ther, 2016, 43(2): 303-310.
Hegade V S, Kendrick S F, Dobbins R L, ef al.
BAT117213: Ileal bile acid transporter (IBAT) inhibition
as a treatment for pruritus in primary biliary cirrhosis:
Study protocol for a randomised controlled trial [J]. BMC
Gastroenterol, 2016, 16(1): 71.
Jin Y W, Rao Z, Zhou Y, et al. Development of a LC-
MS/MS method for simultaneous determination of bile
acids and their conjugates in hepatocytes, tissue and fluids
in rat [J]. Curr Pharm Anal, 2018, 14 (3): 331-341.
Molinaro A, Marschall H U. Bile acid metabolism and
FXR-mediated effects in human cholestatic liver disorders
[J]. Biochem Soc Trans, 2022, 50(1): 361-373.
Zhang G Q, Sun X H, Wen Y J, et al. Hesperidin
alleviates cholestasis via activation of the farnesoid X
receptor in vitro and in vivo [J]. Eur J Pharmacol, 2020,
885: 173498.
Takashima Y, Ishikawa K, Miyawaki R, et al. Modulatory
effect of theaflavins on apical sodium-dependent bile acid
transporter (ASBT) activity [J]. J Agric Food Chem, 2021,
69(33): 9585-9596.

[FriEmit  FEth]



