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Abstract: Farnesoid X receptor (FXR) is a member of the nuclear receptor superfamily and is highly
expressed mainly in the liver and intestine. As a transcription factor regulating the expression of multiple target
genes, FXR not only regulates bile acid, glycolipid, and microbial metabolism through a number of different
metabolic pathways, but also plays an important role in inflammation, cell proliferation, differentiation, apoptosis,
and cancer growth. FXR is now recognized as a key component in the regulation of various digestive diseases such
as primary sclerosing cholangitis (PSC), primary biliary cholangitis (PBC), metabolic dysfunction-associated
steatotic liver disease (MASLD) and inflammatory bowel disease (IBD). In recent years, significant progress has

been made in the development of agonists and antagonists targeting FXR, but their clinical application still faces
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the challenge of balancing efficacy and safety. Based on the core physiological functions of FXR in regulating bile

acid metabolism, glucose-lipid homeostasis and inflammatory response, this article systematically analyzes the

mechanism of action and clinical translation of novel FXR agonists and antagonists, focusing on their therapeutic

potential in digestive diseases such as PSC, PBC, MASLD and IBD, and the prospective development of drugs

based on the precise regulation strategy of FXR.

Key words: farnesoid X receptor; nuclear receptor; enterohepatic circulation; bile acid metabolism; farnesoid

X receptor agonist; farnesoid X receptor antagonist; digestive system disease

1 EREEXZAEN

12 JE B X %2 4& (farnesoid X receptor, FXR) #& 1% %%
AR % I 1) B L A, oA 44 R 1995 A I SR
W —— 1% Z AR AE I LR Z AR B €, Re g 4 F
F2 IR A i A2 v (R AR B A JE BEAT AR R e 1
WOEY, J5 SRR FUUE SRV R & FXR IR R ARECAR, Fir DA
FXR A FROE R 32 A

FXR B A WA R 32 AR S50, £0. 45 DNA 455 4544
I (DNA binding domain, DBD). FiC {4 £ & 3 (ligand
binding domain, LBD) N 7 ¥ it #4¢ 3 48 Ht 14 11 % 5% 0
1k 38, (N-terminal activation function domain, AF-1).C
IR it B A A9 5 P 11 2 SR RS 3k (C-terminal activation
function domain, AF-2)". {1 Jy — Fift e 53 i 4 K] T,
FXR 5L &5, SHENE X 3244 (retinoid X receptor,
RXR) JE 5 U8 — 548, T 4% B AnBE R i L1

FXR EHLIR 2 M 2 356 AR K ) 38, (B
F2 B T AN 38 Rk, R B IR T AN bR
A BRI R IAEY . Rtk kT FXR AR B2 D R,
I 9T 5 AR I FXR T H K i 38 95 95 Hh IR A% o0
PER, B AR R H R 5L 1 A A 14 IH A % (primary
sclerosing cholangitis, PSC). Ji& & ¥ fH v M JH & %
(primary biliary cholangitis, PBC)- 1% #f #H =< Jig J7 ¥4 FF
% (metabolic dysfunction-associated steatotic liver
disease, MASLD). 1% i ) GE F& 15 40 ¢ g W7 P JF %
(metabolic dysfunction-associated steatohepatitis, MASH)
e REYERA R (inflammatory bowel disease, IBD) HJ
B BT 7T
2 FXRHVEIEINRE
2.1 FXRSREFBERAE HF 7R, K2 FXR
() PR FC AR, T FXR A D9 R IR 52 4 J8 1 2
THBR AR 9 255 [A] (1) 28 SR 15 IRV R 1) & 1 ¥ da
MU BB IR, AT 24 7 E I BRASAS (B 1).

JOEL ] P A U o A B BR A T R g 428, 43l
RZMBRMEREE . HPE MR 2T RS R
B B4, JH [ 40 Ta-$2 AL 1§ (cholesterol-7a-
hydroxylase, CYP7A1) fi {4 A8 B Ta-¥5 45 S I, i &
120- 3 AL (sterol-12a-hydroxylase, CYP8B1) il 27a-

v
CYP7B
%-
ca d

[
\ -FGF4.

LRI

.
FXR
Ry

Phospholipid
o

T/G-BAs

T FGFI15/19

The role of FXR in bile acid metabolism. FXR:
Farnesoid X receptor; CYP7Al: Cholesterol-7a-hydroxylase;
CYPS8BI: Sterol-12a-hydroxylase; CYP27A1: Sterol-27a-hydroxylase;
CYP7B1: Oxysterol-7a-hydroxylase; SHP: Small heterodimer
partner; FGF15/19: Fibroblast growth factor 15/19; ERKI1/2:
Extracellular signal-regulated kinase 1/2; JNK: c-Jun-N-terminal

kinase signal; FGFR4: Fibroblast growth factor receptor 4; FGF4:

Figure 1

Fibroblast growth factor 4; LRH-1: Liver receptor homolog-1;
OSTo/f: Organic solute transporter-o/f; ASBT: Apical sodium-
dependent bile acid transporter; BSEP: Bile salt export pump;
NTCP: Sodium taurocholate cotransporting polypeptide; OATPs:
Organic anion transporters; MRP2: Multidrug resistance-related
protein 2; MDR3: Multidrug resistance protein 3. The figure was

created with BioRender.com

2 AL (sterol-27a-hydroxylase, CYP27A1) iX ¥ F i
(IE F 3 53 45 BB IR (cholic acid, CA) AT 22 FH R
(chenodeoxycholic acid, CDCA)™. £ & g, H
BEAE CYP27A1 Fid % [# B¥ To- 2401 (oxysterol-7a-
hydroxylase, CYP7B1) 1E F F & ¥ 2E Bk 27a-¥2 55 H
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B AT CDCAM . 3% 2847) 25 i1 1 B2 43 43 Wh i3k N\ i 18 2
J&, 24 T R T i AR W ) it — B ARHIE IR TR Ik 2,
JH B, T RH R PR IR 2 A R R R A ) B K
PE (1P,

FXRTE B Wi th iz 5040, I 3 IRV R & e ) 1
SO o AR R, o &R E VR 22 s FXR, A
S/ 798 - RARHE{E (small heterodimer partner,
SHP) iAW N, 58 21K K% 1 (liver receptor
homolog-1, LRH-1) 1 iT 41l & # & -F 4o (hepatocyte
nuclear factor 4a, HNF4a) 45 & T i 7 — AR M
CYP7A1 M CYP8BI [ 3&, il b IR & B*Ye 5
—J5 T, BT R ¥ sh 7 1 FXR F575 5 i 45 4 4i g 2 K
[X]-F 15/19 (fibroblast growth factor 15/19, A5 FGF19,
/NER R VB FGFL5, BN FGFL5/19) 3 ih, 3t — b 454
I BB NE R R A 4R A MR A KR T 2 k4
(fibroblast growth factor receptor 4, FGFR4) & %4 Bj)
SR E H (B-klotho, KLA) JE i) 454, fish 5 4 Jfd 51
{5 5 A 15 BB 1/2 (extracellular signal-regulated kinase
1/2, ERK1/2) #1 c-Jun-N- K ¥ # W (c-Jun-N-terminal
kinase signal, INK) {55, N CYP7AL )ik, FHMH|
BT BR & 1™ BBt LR, Bk T i FXR-FGF15/
19 $7 57 P 77 %8 )5 B B Tl A BV R 8 & A, FXR HY
I P9 48 R FGF4 3 i 55 70 WA {5 5 N I CYP7AL Al
CYP8B1 % ik, 4 H FGFR4-LRH-1 15 5 7 fi /- T 4R 48
Ja B E R A PR AR S

Bt 2 AN, FXR 75 18 75 H i BRI i 08 25 ot B A
HEAER . RN, s FXR N 8 26 R A
Py A % 12 & A (sodium taurocholate cotransporting
polypeptide, NTCP) F 3% & 9 /> IH 71 IR At = Wi i >4,
JF H 1% S5 H £h % H 72 (bile salt export pump, BSEP) %
H R B A T R AR 5 G IV R e a B I, AT K
JH- 248 0 r f R R 4 45 A E AR 0 KPR (R i

Table 1 Gut microbial modifications of bile acids

% i 2 85 A 3 (multidrug resistance protein 3, MDR3)
ik, R BEREAR 7 W B A B 5y — Ty i, I 2
P AR D B JE TR AR s TR R T W I R Y, AR S i
Z #j i 25 M 9% B [ 2 (multidrug resistance-related
protein 2, MRP2) HE it 2R BLR A 7. [\, By iE
FXR # IH v B8 W5 5 2 T 1B 8k 408t F) IR v 1R e iz
f&  (apical sodium-dependent bile acid transporter,
ASBT) [#32IKP%) i/ JH i 8 = W Wi N i b e 4
o, R B AR R 455 8 1 (ileum bile acid binding
protein, IBABP) 1 ML it #% 12 14 a/B (organic solute
transporter a/f, OST a/f) K0, W1 34 i BH 7 B2 &
W WAL R JFG ) D K It v 3t 7 1k R 2 AR BRAE W B
B AR rh RS, 4l i B R T e

22 FXREBERARS T4k, KEIUEH L FXR
AR DL 5 BB B A AR A, T ELAE s Jo2 R 1 ) 4
fabdhmREEEEN (B2)PY, AR, 25
Focr J7 BRI 53 /0 B I 375 L 21 185 R H il = 1R 7K F T,
It BB A 16 7 3 B 8 RRACY; T Foor R 7 M R /)N
B FE A 43 52 1% AEL [ 5~ F0UA 1% 00 T HY BIH oK L AR
07 73 1 1 PR R AR B A6 25 LA L7 i S5 K P T
S AE LR, R I H T SR BB S B S R R AR
OO, TSN T UE FXR B85 o3t IR B E L 2 BURE IR
I ML IS 7  MASLD 25 AR5, B0 N R IRIT
AR 9 PRV 7 A 7Y R FXR TERE 3 J5 b
W SHP 3R IA /K1, FE 4] [ i 5 o 4 & B -1
(sterol regulatory element-binding protein-1c, SREBP-1c)
IRk, D T =R A R, [F S S Ak Y i
R B8 5 AR B 5 5% K o (peroxisome proliferator-activated
receptor-a, PPAR«) 3R 1A, {238 iR B AL 7 %, I
TCH =R o N0 DAk, BB FXR G U A
ApoC-11T (JIg 2 1 R U7 e (¥ 0k 7)) Ak 7K1 1 1,
BUIRH A ApoC-11 (I 4 F1 IR 7 g (1) B8l 7)) 2Rk 7K1

Bacteria

Enzyme Modification Refs

Bacteroides, Firmicutes and Actinobacteria
Clostridium and Extibacter spp.

Actinobacteria, Proteobacteria, Firmicutes and Bacteroidetes

Clostridium, Peptococcus, Fusobacterium, Proteobacterium and Pseudomonas spp.
Clostridium, Ruminococcus, Bacteroides, Bifidobacterium, Enterococcus, Enterocloster
Bacillus aerius; Bacteroides fragilis, Bacteroides uniformis; Bifidobacterium longum;

Bile salt hydrolases Hydrolysis [9]

Bai operon proteins Dehydroxylation  [10,11]

Hydroxysteroid Oxidation and [12-14]
dehydrogenase epimerization
Sulfatase Desulfation [15,16]

Bile salt hydrolases  24-Amidation [17-19]
BAS-suc 3-Succinylated CA [20]

Citrobacter freundii; Clostridium tertium; Eggerthella lenta; Enterococcus avium, Enterococcus

durans, Enterococcus faecalis, Enterococcus faecium; Faecalicoccus pleomorphus;

Fusobacterium nucleatum; Lacrimispora xylanolytica; Parabacteroides goldsteinii; Phocaeicola

dorei; Ruminococcus gnavus; Shigella flexneri; Shigella sonnei

Bacteroides difficilis; Christensenella hongkongensis, Christensenella minuta, Christensenella

Unknown 3-0-Acylates [19]

tenuis; Gehongia tenuis; Blautia segnis; Parabacteroides distasonis, Parabacteroides hominis;

Phocaeicola dorei, Lawsonibacter faecis
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B bR, R BE S 2 ERR U B K AR =R A
W FL 2B, 3 FXRIE Re 15 5 AR 4 40 il A= K R 1 21
(fibroblast growth factor 21, FGF21) ik, 1125 5 1¢
NI RE B A, S TR s & ARURI R B 3R IR
FGF19 F1 FGF21 28 L 41 £ MASH #5714 Al 1l PR fff 72
IR0 H sl D g 105 AR VE L 9 E AR A Ak 1R FHE
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Figure 2 The role of FXR in glycolipid metabolism. SREBP-1c:
Sterol regulatory element-binding protein-1c; FGF21: Fibroblast
growth factor 21; CREBP: Cyclic AMP response binding protein;
ChREBP: Carbohydrate-response element-binding protein; PPARa:
Peroxisome proliferator-activated receptor-a; TGRS: Takeda G
protein-coupled receptor 5; GLP-1: Glucagon-like peptide-1;
ApoC-1II': Apolipoprotein C-1II; ApoC-1II: Apolipoprotein C-1I;
PEPCK: Phosphoenolpyruvate carboxykinase; G6Pase: Glucose-6-
phosphatase; FBP1: Fructose-l,6-bisphosphatase 1. The figure was

created with BioRender.com

FXR [F] 7 4k 57 4 5 8 2 pEAa A h K i B 2
1EH, Ma ZEU R 5 i HE oo 225 R el B3 /) BRI 375 78 26
BB T e 0 e A R R B R Sz 4, FAAR SR I 9 Jk
K 2% A0t 0 S A R 0 RIS, EL A0 6 ) 0 Ak ek
b TEHEECRAS TR, B3 FXR — J5 T RE 9% 38 i AT b R
B 1Y SO T A 7 DR 5 A e R A, 2 T PRI I b
IRV — T T 38 3 10 1) 6 % 0 -6- 1 BRI (glucose-6-
phosphatase, G6Pase)~ f B¢ M5 B =X 4 B R 2 ¥
(phosphoenolpyruvate carboxykinase, PEPCK)- H #-1,6-
T BETRESF 1 (fructose-1,6-bisphosphatase 1, FBP1) & Jif
JUE S5 2B AH G ik DR (¥ R0, 1 8 R U 3 U,

[ 1 FXR-FGF15/19 15 = il #% @/ ) T i JIE FGFR4
UKL, #1083 68 IR & R B, 3G - E 8 R &
R, 38 2% R A A FH LA B cAMP e B TS A
4 & | M (cyclic AMP response binding protein,
CREBP), il 4 Ji 57 A= R B

AR, 718 FXR §RKH AR LS 5 GLP-1
KPR L i ) FXR 38 i 0 6 26 0 fe )3
T KA & W s B T A 45 & B E (carbohydrate-
response element-binding protein, ChREBP) A1 I #l] ##
T fiff >R B AR GLP-1 43 b, T Focr 35 DA i o 0 2 I8 3% 4
S L 2 i o T 0 W 0 T S B D, (2 ik GLP-1 2 [A]
FEALAN Gy W, B 2 S A AR S 2R
& 4% W] BE R 7 3B FXR PASE W GLP-1 7K F o %% JIH 2
(hyocholic acid, HCA) i i [F] N ¥ 8 G & 11 18 BX H
V1 . 5% & 1 (G-protein coupled bile acid receptor 1,
GPBARI1, X Fr TGRS5) I FXR # h GLP-1 ()77 4
F 43 WA FOIR B IBCER 7R 0 I S5 W38 5 sl A FEOIR
% 3R 324K b i 40 CYPSB1 &k, JFh i B A FXR i Hi
1B T B JE 12 7K ¥, AT [) 2 410 /1] I 38 FXRAS =, 1
5 GLP-1 (143 Wb 34 1F e 5 2 R8s L Ab, H 4
T8 FXR 7] 38 o T 4 2 1k i & i R R A I 3R A, B
I 1] gy o ML v Ao 28 T e 40 7K P, 3 1T 2 A e P B
1A R 336 B0 IR AR 2R AL Bt SR
B, R/ SR8 T4 Foor TR E LG5, S 8001k
B L 41 38 %, 3E 1 3 0 GLP-1 73 W6 I 1 & 1L i
GLP-1 7K F1, [ A5 VE B2, 1 v B AR = 2
T B S BRI AR e —— @ Esh  iE
FXR {5 5 #01il L 240 Jfd 73 4 GLP-1, #1015 & Ik 5 = 4K
PO B L Th e[S, 3278 FXR-GLP-1 il /F 22 32 O §5 4%
B AR A A BT 7 T A S

U R B FL 3 B 1 FXR R 2K B340 ) 77 e
I GLP-1 73 il B3 AU, (H AR 0 0 5845 Y 1 A e &5
Wo WA RIESR I, W3 EiE FXR Al i #3) TGRS
AR L 40 B b GLP-1 4y b, 33 17 38 Jin Jik % = 1
BE TR B3 MRE Y, 25 B, 1 18 FXRAG 5 %A 6 1
PR AE HIARAE 503, X A7 J& P4 805 FXR A1 TGRS
[ A48 Bt AR SR IR 32 A8 B RO 5L IS 5 s At
7= AR, XA OR I E FXR AR R EH B E
TGN, I XU 5 3R 7R 1 B A SR AL AT
FEHIZ PR
23 FXRERERK B 7258
PSR, FXR 17 4 2 40 i v 2202 9 #5142 4 1
I PR 1 Zh PR Y 1) BF 56 45 SR — BOR B, Wsh 26 RVE
955 24 J60 ) 5V 4 L L AR R 0 PR AR R A% T 4 i R
FXR B A2 I A0 38 1) 2 0 T 52 6 28, JF ek 2 45
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R BRI 28 MU 27 24 A0 R TR oh R i P 40
HTIE FUIE A DL, FXR 45 U7 R 4% 10 i)\ T 4H g () 14
SEATHE , BB FXR U2 2 (K T 40 7 5 10 908 &

M2 macrophage
Polarization
------------------ > IL-10, ARG-1 $
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Figure 3 The role of FXR activation in immune cells. IL-15:
Interleukin-14; IL-6: Interleukin-6; IL-10: Interleukin-10; IL-17:
Interleukin-17; IFN-y: Interferon-y; TNF-a: Tumor necrosis factor
o; INOS: Inducible nitric oxide synthase; COX-1: Cyclooxygenase-1;
COX-2: Cyclooxygenase-2; ARG-1: Arginase-1. The figure was

created with BioRender.com

BIFF0 R B, FXR i 2 /) B8 o JHR JUE 28 0 0 i 8 Jee
TN, SEI6G R WIS FXR JG, #% K F «B (nuclear factor
kappa-B, NF-xB) AH 3¢ 9 JiF i i 4t 40 i) 74, 33 g 40 1) o
PE KL 40 i B R R R A By W, B TR -y
(interferon-y, IFN-y) /i J8 K J¥ [Kl ¥~ o (tumor necrosis
factor o, TNF-a) &8 4 ffl Kl 1 DA & 5 3 2 — E AL A &
B (inducible nitric oxide synthase, iNOS) 1 3 % &

Table 2

fi-2 (cyclooxygenase-2, COX-2) %™, Fiorucci """
R YL FXR B 0 8h I, SHP 0] 4 6 45 (4 40 fg A
#-1p (interleukin- 15, TL-18) A1 TNF-a £ N f1 % F 41 ffg
Rl B0l BB ) R HEAE o (R, A s R ] 2 ISR )
U AL, S50 R ZH AR L, 4 B Foor 25 DR R R 4L 1 /) B
JHF 2 BB 9 IR, $7R FXR R = 5 1 IR X e 4L )
1 172 MASH R 19 U T R T, FXR 80 i 2 71
5 MASH & & % U)o 1) R B a1k IR 1 Sz itk iR
-1 (monocyte chemoattractant protein 1, MCP-1/
CCL2)"™* B 5 % B SHP nJ B #: 5 CCL2 J3 3 T 45
#, ] NF-xB 8 5", $2 75 FXR £ MASH ' f) 5K 8
YEM - TifEIE SHP fK & 42 7, FXR 13 5h 2 72 € %
2 AR 4 #0 HI Bl F 1 (nuclear receptor corepressor |1,
NCORI1) E-&%), FH 1 NF-«B 45 & 3 T~ i iNOS #1 IL-18
B, Ak, FXRBIE B W] B 5 HRE & 5%
5 AL 45 H 38FE 52 /K 8 B 3 (NOD-, LRR- and pyrin
domain-containing 3, NLRP3) 12 Jit & R K & & IR &
-1 (cysteinyl aspartate specific proteinase 1, caspase-1)
FHELAE R, ) NLRP3 SAE N4 i 1%, AT o2 2
AT FFE I 98 AE A0 2T AL
3 FXREFFIOF LS

JE T FXR [ A 3 Ty fig A0 H AW 00 o038 1 A
FXR a0 71 K0T A B A RIF BB T 5. 124 N1k,
FXR 0 3h 7 1) BIF 78 58500 i, 2 A FXR B3l 71 2 8
M PRATE FE B B, AR 4k 45 F K S0RT BLay i B AR SR A AR
B9 7R 28, HH R AL 2 85 0 B Il K BB BE R R &5
T2,

FXR agonists in clinical development. PBC: Primary biliary cholangitis; MASH: Metabolic dysfunction-associated

steatohepatitis; PSC: Primary sclerosing cholangitis; sAH: Severe alcoholic hepatitis; MAFLD: Metabolic dysfunction-associated fatty liver

disease; HBV: Hepatitis B virus

Type Name

Structure Trial phase

Steroidal FXR agonist CDCA

OCA (INT-747)

TC-100 (INT-787)

EDP-305

Approved for PBC (delisted in Europe)
Phase IIT in MASH (discontinued)
Phase II in PSC

Phase II in sAH

Phase IT in MASH
Phase II in PBC
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Continued
Type Name Structure Trial phase
MFA-1 —
Nonsteroidal FXR agonist GW4064 —
PX-104 Phase II in MAFLD (discontinued)
Cilofexor (GS9674) Phase IIT in PSC (discontinued)
Phase II in MASH
TERN-101 Phase II in MASH
Tropifexor (LIN452) Phase II in MASH
Phase II in PBC
Fexaramine _
MET409 Phase Il in MASH
WAY-362450 —
ot H
F. 7 \
E N
o)
Vonafexor (EYP0O1) 0, com Phase IT in MASH
oo O 7 Phase I1 in HBV
\\S:N\) cl
©
cl
Nidufexor COOH Phase Il in MASH
Cl \ (©/
N-N
\ N
CS0159 Phase Il in MASH
P T Phase II in PSC

\ O,
o *@ Phase II in PBC
cl N
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3.0 EAEEFXREENF VT EE 2 FXR A TRV
577, H # CDCA %t FXR [ ¥ 3h 2% 3 & & (EC,, =
10 pmol- L™, % F FXR X} — R4 A= Bk F2 WipR v R
AR B B RS RN 2 1 25 AE A, AT IR R A T2
T RE R 45 4 (1) v 2 L 3% B 1 1 FXROEBI 71T K -
CDCA # Fi/E I & & BOIE YT BR 7 A= 0 28 FXR % zh 71
(1) 48, 6- 2.3 -CDCA (6-ECDCA) #2& 2002 4 i it 7F
CDCA [#] C6 AL 5] N . FE T 45 2| 1) — P BAT A= 4, X
T FXR W50 2% 71/ CDCA 1 100 %, 5k /& B2 U1 5
% (obeticholic acid, OCA).

OCA f 413K 35 [ & i 24 it I B8 B =) (Food and
Drug Administration, FDA) Ji & it #E FH T8 77 X A& 2
% JJH B2 (ursodeoxycholic acid, UDCA) 7t %X i PBC.
2014 4 1 R IR % (FLINT, NCT 01265498) {5/~ H
Al 3% MASH 4H 23 2% 7 AiE, #E 3 T3 I R it 58
(REGENERATE, NCT 02548351). 45 % &x, 181 H
1697 5, OCA 25 mg 4 23% H 3 (P = 0.000 2) ik F £}
YE 4k 2 E H MASH R B A6 1 32 B4, (H R LI
MASH WHiB. %41 F, 25 mg 4l 51% £ H B
B (B H 19%). 2019 4E Intercept ] 25 24 7 £ 48
MASH |17 H11#, {H FDA PLIT RO A2 BT 45453 AU
NP IRAE 4 (20202023 4F), Ji 58 & AC LK S AT S
[F] B, OCA £ PBC W58 4 : 2024 4F Wk B3 Fu e L b 7iv
VFH], FDA DL R 3R 28 A HG RS 7 5% [B] b 78 H118 , IF
T L b AE BT BE 4k PBC B BT 840 UK . B K,
OCA JE i MASH X PBC 1137, 1% N 1 A~ 41 5k MASH
TBIT I,

TC-100 & —F# 5 OCA 7 W), H ClIp A3
115 2, H FXR #3hfAE 715 OCA 14, H X TGRS &
TER, BV 47, BT /. TEMRA S5 LAY | 45
T TC-100 &% B zh iz — b b 1 FXR, 3 SRV ER I
(1R /IN S 2 ek /S, B R 2H BB L S K ik, HLoR H g
FEBGE. WA R B, TC-100 A FEAF 55 o4 3 iy i £
A5 R0 G 58 Tl BE AH OC 1 i 10 B A = FE R, RS
W) RE W% SN IR R0 i3 FXR, N 1T 3 44 B 3 e R 2 A
TREE ALY

PR T A 2R BRI T R 25 FXR
157 EDP-305, A v 4 M i 58 1 5 H 08 A0 4 1
1% 45 & 0] Be T BUR 83 1 1A% SR IR 7 TR AE R 1R
FEHA, £ 3 98 FXR B3 27 0 (7] B P RF 50 1Y) 3k
P£. EDP-305 R I H HT % Bt 41 4 A0 R0 Bt g 17 e U
FER, 76 MASH /N SRS 2 A+ 0 %% 38 Ji ik i f A2
P I IR S ) 2B AR, Lk e JIE A 5 LR = I
(1 v R B A YT D JFE U T 4R AL RO 7R — T
12 JA BIRUE 22 B0 I 1A I PR 056, EDP-305

AR PR N R IR R L F5#2 (alanine aminotransferase,
ALT) 7KF B A 105 & i, (B AZ7E — B A R R Y,
BCE L (= 5%) WA BB 3 %O K I IS
KR AR Sk =P

Soisson 52V i 6] B P A4 2 JE T 35 A B 8] ) B
PG Il R IR IE T &, X E R A AT RS
PR %, I %5 08 H—F 44 9 MFA-1 1 2 SRS 1 11
FXR BB, &7 b RIRIR I BRI 20 771 CDCA & H
1500 f5 . BEAh, MFA-1 X 52 AR 1308 5 BR T B AN [,
BT AR 55 0B e HT AR e H12 (1) ik 2k 2 1) 1)
BHEMOAEH . MFA-1 275 0 LU i 3 30 FXR X 4%
5 S B IR T UL T i — A .

25 b, B4R FXR 3N 7 41 OCA G IR A B %
N (7 R IR 2R AL R A T RE S L SR
LR [E A R UM G . BFFC SR, SR 4
) 3-$2 3L (3-OH) 454 vl B ik B sl N R R &
F Y G & A 8 BX 5% /K MRGPRX4 (hX4) i R I% ¢,
2 BR B hX4 fr b 75 19 3-OH ZE 41, mT Lk #3697
JH 97 T AN 3 B0% E 1 B 1P, R e R A AR 75 G PR
IS .
3.2 FEEMAEFXREENF IS AL FXR #E)
T J53 BR 4, F 7 5 2 1) I K A 884 28/ 43 sl ),
b DL G Wi B O R 00 () GW 4064 [z AT AR 9 B
B . GW4064 1E e MR 1 3E £ & FXR 58
LB (EC,,= 65 nmol-L"), H &5 A Uit i i 1 2
1IF SE AR #E R N FXR G #4543k i K 48, 75 3
H12 IRt G e Ak, SR 8 22 K A YR BE AR
32 W O AR E YR AE B VEBR ) T GW4064 [1)33E
— BRI B DS 83T GW4064 45 1 3T 81 el
&, T — R A HARA 0 FXR SN, PX-104 /&
HH GW4064 74 H (1) —Fh 1 iR AE 5 /& FXR #sh 71, 76
I A PR 58 H, PX-104 2438 T A4 R 79 1) MASLD
KB TR R 5 2R ORI R TR B 1, H 2 2 R L
B ORI P BOA IS 28 11

28 i PX-104 3 — 5121 15 2 1 1L A 9 GS9674,
B cilofexor, & — M B A5 %5 ik £ MR F1 2% 77 (1) FXR ¥
B, FE— TR KT PSC R v 12 B A T8
H 2B AT 7, 100 mg cilofexor VAT HAG R
U 52 0, ) R ZEAH L S 3 G T B T I AR
148 b5, B0 4 I3 B9 PE 3% B2 B (alkaline phosphatase,
ALP).y-45 & Bk #% IK B (y-glutamyl transferase, GGT)-
ALT AR AR IR 2 5 # I (aspartate aminotransferase,
AST), I H K T 1M yE BT ER K SFCT. HTE 5 82T A
cilofexor 7E 3E I i 4k PSC & 3 b 1097 %% (et &F 4 1L 3k
T ) A2 4TI 3 PRIMIS 56 v, o 3 78 2k
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GIHT R, IR B B S RN T 10%, PRI TR
B PRI &b, 5 —J5 1, R4 X MASH (¥ LI R
W, 140 44 B 82 I 24 T8 AN TR 5R) &
cilofexor 8¢ % L FIVEIT, 45 B R W, cilofexor il 214 R
U, 2 BRAR T R I 107 A8 PR R i i AR B KT
JHIEAE A HE bR, (B RN — & FI &l 5
cilofexor 30 mg (4%) 122 /& 7 (4%) ) & & A1t
cilofexor 100 mg (14%) 15 # 2% 5 I b 5 22 5%
JEFECY,

ER WA MMIESEEFXR B AT, 5
cilofexor — 2 A [ Il JR 5% 32 25 %) (738 47 TERN-101"%,
TERN-101 7£ 3/ P H5 2 v 55 25 B A1 H voly = 1 R AIG 85
fig % H (low-density lipoprotein, LDL), FF $2 Ft /= % J&
fIg 2 A (high-density lipoprotein, HDL)®, T Ml 7 45
R Y], TERN-101 7 fg e 5 2 B4R b ST 2 R
U, R B RN AT T TERN-101 )
a H] LIFT I IR 2056 6 BH P Tt 26 25 5, 76 JF 6 4k
MASH i\ & A il 22 21 10 A1 15 mg 77l & 41 ALT
LR 0T 7 % FE BB Wi 73 2 (MRI-estimated proton density
fat fraction, MRI-PDFF).GGT & & &A%, BT A 74 &
F W) cTIAESE 6 I 238 N R, {NAE 15 mg 7 & N
FIK 2 P fig 2% 11 A [ % (low-density lipoprotein choles-
terol, LDL-C) & 35 T = Al vy 2% & g &5 11 AL % (high-
density lipoprotein cholesterol, HDL-C) %1k . A1 5
HHRAIREEA RN AR E/A R, HEE
P ER R

7E3E 48 FXR #3077 TERN-101 (% 0B 48 5 i
b s EE I REESEMRATE R T — R EY
tropifexor (LIN452), H ¢S & 1 € 45 - WR U 24 & 4 i
RN S 7 I 18 B AR 5] B o Tropifexor A& H R 30 g
718 AR B 78 FXR #3) # (EC,, = 0.2 nmol-L™), 7£
/N MASH BER R 7R I AL T OCA BT &L, 235 104
L1 AEAL B8RP U e = 1 R S TRAS 12 g 07 e P 5 i
BNVET S TG RS R B 1% 2 W) 70 A JE 52 i3
i 52 1 R 4F, 254080 1) R b & 8 H — IR 24, 718
R G b R R R OB S AR A S, A SR
I 2% g B AE J5 SR X MASH [ Ta/b #3560 A,
152 % B B ML 7> BoH2 %2 T tropifexor (140,200 pg) 55
TR IT 48 B, 45 R B R tropifexor 417 12 & B
ALT F1 1T Jig W7 4 % (hepatic fat fraction, HFF) & 3 %
IS, B FENEAE 48 FAFFEE, R WL AST A&, & WA
R AR, HAE &R A e 80, sk, 5
B30 8 o BT AR TR e 4 B %A A 4R A F2
1 F3 1 B 34 B2 52 tropifexor 16 97 1 L, WL &2 31 £ 4
AR B 25 AR,

AR B B FXR BN 7503E E 1) 45 7 A2
22 WAY-362450 237 [1], WAY-362450 1E 2009 4E 4 % 52
N — B R % B FXR #0307 (EC,, = 4 nmol L™,
B T1H 149%), FF B B A A Mg 1 s N fE
MASH #7/N §H, WAY-362450 38 i #5) FXR & 3%
A K H 2 T R IEL ik 5k = R B 5] 2 1 I3 ALT A
AST 7K Tt =, 98020 FF I 4 9% 4 B 12 i 70 2 4 461
A Ui TR RT R R T 3 WAY-450 K IEEA A2,
A2 5 @ R 51N 2 (4% M G 22 R0 g bk R i DA el
RV AR B AR T

B —HEMIEH LAY vonafexor (EYP0O01), H il
iE &b T MASH #1 2 B i 4 9% # (hepatitis B virus,
HBV) (1 11 1 R 56 P . 7€ LIVIFY 356, 120 4
BEALAT 4E 4 MASH B35 #2532 17 A [R5 & 1) FXR B3
7l vonafexor A 97, 12 J J5 #H L Z B A R AR BT & & &
=R, A E B S ThRe A B . RN, /8%
5L 100 F1200 mg ¥6 97 4, 43 B H 6.3%+9.7% Al
18.2% [ 538 L2 B 2 v 8 4 By Y

Wi 4 )\ 7] B nidufexor 72 BT —fCHE & /& FXR #4
B3, FAUH o P E S i AR R R S
fF5 1AM, 75 MASH ¥ 97 A J I SRR R 34 3%
YR MASH /)™ 558 195 28 e | 28 E AI2F 44600, T 31l
PR AR 36 $04E 7 HY nidufexor [ HDL 8 /1M, 78
MASH F1'E Th 8 2580 & # H 24T 7 oA 12 J8 19 11 1A
I R R, 285 SR 3% BH 25 W 52 1 R 4, w] DL 25 AR
ALT 7K1 FF I JE 7 & B A0 B8, (5 808 [ i L H o =
fig f1 LDL-C %A W 2484k, HDL-CH — %€ F[%. W
DA R S B2 R3304 b 4] B vt

JUE FE T 3E 845 22 10 FXR 33h 718 i fh 2 45
GBI FI 3 1 S 1 A 2 W 5 23 M, R I PR R FH
A3 THI I #0 b FH DG E PR Pk ik e R Gt B sh FXR A7 T
RE I I U AS Tl g 5] AR K DR R . LU,
S P R AR H 2R B 205 5, T2 YR T FXR H SR
WK . BOHTE 7S K I, OCA Al cilofexor %5 FXR ¥
BNF AT 5 AT R0 I - 350 o 40 e IR 1 9 4 B A
#-31 (interleukin-31, IL-31) ——iZ K T 1ERE R 1 f7 4
okl O BEAE M. BILRI T 78 2 B, LE N URAK P 7R ik
H/NRBLAR A, OCA 4524 )5 & TL-31 KT+ m2 13 £5,
[7) B A [ JHF O R0 0f 2 o TL-31 e PR K SF B8 . ix
— HLHIE N A TP 45 B 5630 : £F % MASH 83 1056 &
7R, cilofexor #J & 5 IL-31 318 275 F - VO &, 1 H
B 7E BN L E 4 W12 B R - 5 R T I 7R
B B A W 22 B A Bk . IX R, AR B AR 250 BB
X T A R B, (H FXRAE 581z 4
HE AR AT T RE T B BEAR BRI, SRR R PR
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A AR .
33 BRI FXREENT  BREHSUES, 75—
TE X 57 A2 T R B 18 PR ) 1 FXR sl 7). 2R 25908
I 3 AR S i R ] LR WAL, AN AE i 1 R 3N FXR,
WD 4 By B B, AT A 45245 R sk 22 52 A4 S sl IRV o

Fexaramine (Fex) /£ -5 8 & L) E & /& FXR #
BN, Heor 1B BER AL G R R B S SR W SR £ A
BT U i i [ 5 W R A I b AR B, SEIEER AR
Bt /& CDCA £ 100 5% ) EXR 35 f1 41", RAEILH &
DRl R 245 1 R B oK ek NI IR, (6 T i R g A4k 3
W& (R 51 N B A 35 A 2 T 38 i 8 46 O g ik [ P A
HE R ) R AR HA R — AR T8 BRI R sl 7, 9 Ho b
E B BT DA 21 235 AR (R B S 33 sh T JIE FXR AN
RN, Fang 26" B Fex 7 Fl J5 (1 /) BRUTE # B 4%
1) 7 2 0 AR A S i By R AR BT T7 T H R T A A R /)
Blo BRICLZ AN, B Fex i 3 MBS 18 FXR, Jf 2 3%
SRR R g B 2 mE N

Ja 82 NATKE Fex 64T SR — B B 78, @3 4544
A1 2] — Ml R I 25 MET409. — TUNIA 12 4
¥ Ia s AR G056 &2 7, MET409 76 MASH 3% 1 & 3% %
{5 BT i W5 55 &2, FF 5 LDL-C 3 F# ik HDL-C /K °F, 3%
FLBH 77 B b T S IR 1) A A 3 e
4 BHEHFRMFXRERFINALSNAB

HH EE FXR 3N 71 (1 PR & R, FXR $ Bt 7 i) iF 92
BN S o BEE X FXR 4 U 7 PR Rk DGR IR,
AR LA 738 FXR 4 MASLD 254 Q1 5 B L
BEEENEH, HETA R FXR IS IR B 259 I K A 5
BT 2 o FH LI A A AR R IR B 0% 3 B R &
T3,

124 M1k, FXR $5 P07 2 2 DL YR IV RSN
F . HE XA (glycol ursodeoxycholic acid,
GUDCA). 4 fififi % 4IH IR (tauro chenodeoxycholic acid,
TCDCA). 4 fitf i Z: 5 JH R (tauro ursodeoxycholic acid,
TUDCA) Fl2f-fi-p- A R (tauro-f-muricholic acid, T-
S-MCA) 25 3 % 5 9 FXR 35 #1717, 2013 45, T
B-MCA # I /&—Fh FXR F5 P77, H H 18 & #f o] BA
I AT T-A-MCA $5 Pl 18 FXR Z &, A4l FXR
(R 3 FF A R 1 2B M7 R, L S50 R B I
T-B-MCA f 3 2038 i 5 5t FXR kb & IR S 80
RERE, FE4& H W18 FXR oA R HTAEREZG ) B HE 5. 98
1M, T-B-MCA %545 A B BR 2 9 4 P9 19 iH £R K Ak g
(bile salt hydrolase, BSH) F# fift, ok 55 5 HU/E H -
bh, B2 IF R T ME LA BSH K R 7 H & R -- RUH
2 (glycine-f-muricholic acid, Gly-MCA), i@ idf % $¢ 1%
FE YU IE FXRAS 5 o035 /N BRURSE 2R o 11 JE R A DG AR

Table 3 FXR antagonists in clinical development. UDCA:
Ursodeoxycholic acid; GUDCA: Glycol ursodeoxycholic acid;
TUDCA: Tauro chenodeoxycholic acid; T-f-MCA: Tauro-

f-muricholic acid

Name Structure Trial phase
UDCA Approved
for PBC

GUDCA

TUDCA

T-A-MCA

(Z)-Guggulsterone

Oleanolic acid
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\
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Theonellastero

SIPI-7623 e —
T
© OH
DC646 2; —
HN-
3 u 0_\_\—0 NHTf
N\_/O [¢) 7 NTIPS

[0} N

o]
THIN OH o HN‘l_/
N ]
h

TIPSN_
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Thise, B4 RE K& 51 & v BEME B 5 SR HKPURN T g 7
A, I HAH ST 7 R B H A B A ¥R I MASH T
FES00 B WA AT K FHL, Gly-MCA & 7] LA i 40 1) 7
T8 FXR 2 35 2038 IR IE 1 /N W 25 1 9% (PR iR ™ e 4h,
UDCA 52 ¥R 97 12 1 R VA B PE 0 1 3= 22 2459, 2
YA IT PBC [ — 2 2510 [ i 3d 2 0L ] DAAR S BT A
AT L BRI MASH 835 ALT 7K P 988 A 28 A
& 4 A3, i UDCA B AT 4= 4 TUDCA
GUDCA #4511 BH 38 i #1001 i 38 FXR 6038 BE e /DS B 1
ZMAREFRARTY . B H I AR B, R A B L
UDCA R AR R /K i 35 PR AR, HL 5500 7™ B R
S A2, Ml UDCA VA7 1 PBC i 515 B R
3T B, BB S 0 0 T4 B FXR O e 2
Ji7 30 - 40 O 458 i, 38 00 L 4 i £, a3k e i3 GLP-1 4
WA R

VF 2 RARF=W) A — 2 B FXR #5168
V2 2 BRI A 1T 40 R R b TR B T AR A IS, A
W R £ ZE R % 25 K B (guggulsterone, GS)
FEH AR BRI K AR FXRIE P . GS 7] DA &K &= fE
] R £ PR 1) BT A 0N BRI R O R ] A of e
LDL-C 7KF, XF Fr 58 DRI BE /N BROG2 . B HE AR
1% S HCAT A2 Wi #0300 S TGRS F1 FXR 324438 5h 741, i
IR EHERR ¥ C3B—-OH %548 2 o 6 ] AR ADLIH v 1%
gk, T2 T C3a—OH FME AR R 32 42T K 15 2 I F6 4
UE BH BE 0% 35 £ ME 35 BT FXR, k20 BE PR AN 26 35 76
BB SR, U AR R G e 9RE AT 4R AL, 0
/NELMASH 2 BIP . A% G v 245 )1 78 0 OF S 1) 3 B R
Oy 2 55 3R BR A L 15 BT FXR 5 2 02 A TE 45 4L /)
R EH LI BH 2 516 0 BT 98 BE AR A, BRI 3% ALT .
AST.ALP. & JIH 20 2 A1 &3 5 7 B2 7K “F12*, Theonel-
lastero A2 M I 5 2 Hh 2 0 HH SR I — b S [T e, 2 —
Pl B A ) B B B FXR #5077, Refs (RN B 2
FE A AR 51 i AT 351451, SIPI-7623 /& — R H 4%
7 BT ANy T, B S PUFXR _EH CYPTAL
i%, 3 T i SREBP-1c }2 IBABP [ ik, BEAR A BT %
%) 1R[] R H I = R KT, BGE IR 2 BB KR
FEREAL

AL, I — ey it il B4R 77 4E FXR
FEPURCR, 02 18 i 5 0 I 38 B R OO W E A IR R
BRAy [R R4S BT FXR, AT B SR IEH . S
551 tempol BN MERR 2 2, i - — HSUITCRT 87 Y 45 Hh 1R 2%
) 2K S 45 T DABRAR 70 0 BSH T8 B = B, 401 BSH 1%
P, S8 iE N TUDCA.GUDCA . T--MCA %5 &5 45 7
JE A BR KT 386 0, AT 5 i T8 FXR, i 2408 3 B IK
AR A AL g (1 1 5551241290

WA R RR AT, Ao F &M b, BR 5
DV 7Bk A EIEZSE /R SRR AY 3t 20 EE 2 N €N
E AR KB Sy, T4 g FAE W T N AR E T A
PEFE ] i, Li %Wk 1 — P BLER K FXR 15
LI DCoO46, %A A MBIt £ 48 FXR 5 172 T LBD
Sh G s T R AR X, R S 1 BHL BT FXR 5 4 3800 IR 1
() 2R A AR T, AT S B fig T8 #E 1) Y FXR 45 HU Ak
FA, 6805 9k /D P I 1 b 28 I i 2B BR, {2 32E GLP-1 (1) R
J, FE¥6 9T MASH J7 [ A ¥ 7597 20 H e B R 47 1 %2
o
5 FXRAYFEZWEIRSHE

FXRAE AR 2 M0 B AT B G Fa 25 K e e o
% 0o k% 32 4K, £ PBCPSC Al MASLD ¥A 7 H & B 1
EEE S, AR, 2 R E G BT R KT
5“7 20— 22 A 7 7 J& 1 IR BhiR . A FXR 58 2
B3 OCA WG PRFEAL I FE IR Z B R T X — W B R
OCA 7 B35 E YA FRURN BT 5 4 A4 5 TH BUAS — 52 97 /L,
HERGAWHFXREEHEIIKZEAR RN, BiE
M5, BEFEVR T FXR B3 711 #0E MRGPRX4 2 144 &
() AF 41 1% g % 7 38 #% 1Y, LDL-C/HDL-C %% fif i FXR
0441 RE - T2 2 BB CYP7ATL a2 I [ 7 4 35 %% 4K e
U RE A 5 FXR A 5 A IH TR A R 1) 25 D)
AH 2 ——HH B ith i 7K 3 5 JH ] 25 2 7 v, AN
3k A 45 A T B 5 | RS E 3R 0, 0 3 I 4 e 7
15473 T 40 B 3 R 25 ) PR R0 1Y X e R MR E
I 4 T EFDA .45 OCA (1) NASH & B fiE Hif, J8 fif
A2 B2 A 5 OF B LT K SR M, A2 FXR 8 ) Y5 97 A
CORART I R o R e T .

R SR LB 55 25 W 1) SR R M, AF R AR e ) 2 4
B A A A A E B . FXR ZE AT Bl o (10 X0 EE
FAE R AR 6 97 R A 7 R BB ) SR e . 20
ZURR 5 1 FXR B [ 5 % 3 Ik RS v R 3 245 W 78 i/ fig 2%
B8R0 o A BN T, SO Rk B T IR 9T H
Bt gy T PR 44 B0 7 TC-100 38 S5 K R ik
L 1] JFF AT 5% 55, 70 TRSRG 1 JH 98 155 20 o S O H ARG 3 R XL
B8 AT 5 2 T 2% O, L T I PR i 36 (FRESH, NCT
05639543) IELEHESESS, grabh, YR B/ i 259
BIF 50 BT AIE R 1A A6 40 4 38 T 78 245 40 CS0159 JE T fH
T AU BB R R A, SR P R 3 U 8 T DT G A B
BB, G R A SEBL 3% FROE”, BT o %
A 25 JF &1 % MASH . PSC A1 PBC 1) T1 Il AR 56 .

ARV 5 1 AR 2 O B DL ok A AR 22 B SBE A OR
W& . £ ML H B [F] 7 1, OCA Bk & PPAR-a/f 3 5 7
elafibranor A P [F] o 3 JIF JUE i 107 28 ¥ 5 2F 4 4600,
Firsocostat (GS-0976) J& . [t % i A 42 44 g 19 2% ¥4 41
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il 77, 78— I 1Ib #3856 7 2 52 cilofexor A firsocostat
HAIRIT I B EAE 48 Ji 19 7 H 5 25 980D JHE U g 1D
AR 9 REMT, Cilofexor F1 firsocostat i& f1 GLP-1 52
R B 751 7] 56 IR TE — I MASH 1A Il R 3K 56 H
BCA M. 5820397 M, BeE a7 vl it — P oksg
JH R R 107 28 14 A0 A A FR b 5, IF LIS 2 R
LS, RN ROR O B 5 T, OCA BA Bl #E i 7T
(CONTROL i3, NCT 02633956) i Ui # FXR i3
795 3 1 LDL-C bt X et fg ™ BB A ¥R 97 7E
T2 T A O H AT

RAEFH— R 5 BE RS R, 57 8o
K HELE VAR SV TT I 0 28 5 2H 203 6 P A A 5 o
AR T LS T 103 TL-31FGF19 K 12 it 1 5
25 WA 2R SEEAN A A0 ) B R R, KRR X FXR 3N
T PR AT T RN TR 8 T FXR fc A — 8 i T
1 BT/ 5 PE B FXR o/ p VY i - 14 24 4 < 4 [
TR AL B ) 45 G DA 45 S B0 /L 40 ) DR -4 55
RFL b 830 13 i 15 1 DL R 5 FXR TE P 454 % 0 o B TR %
R A= 47 e S5 AT B ] S S, A e A A T R ) R e
27

— H VLR WK 1) FXR 25 %) % L\ PSC. PBC
MASH 5§ JFF W05 J93& B RE, 5B b FXR ARG I8 25 57
‘i 75 IBD Fll CRC 55 HAth 7 4 2 9895 3 1 K 28 R e
WA EEAEH . OCA f 775 /) B AY o J2 I H %t
IBD [1¥6 973 77, 3 FXR 7] LARE AR/ RN 2 e g%
S Hf H R 28 A8 B R b, TS0 A5 i AORE IR, H0 ) |
B ad i v, o bR B R T ReUY, X R HR R FXR I3
FIE N IBD B A6 9T SRms S it 7 ks . SRt gT
FEOH, S P T B A5 R AT DL I IE R K P AT i
JIHER -FXR % #0#) NF-xB i %, F#K IL-18. TNF-a 25 4
I DR IO B, i 28 G A R B I IR N S S 4
KU, Jy Ak, FXR I8 5 8% A 972 CRC 4 X+, i@
VAT 22 R AU IS R, G I R ST A5 o A A
¥ T8 9% i LA B2 5% M e R A D388 26 1 S 5 B0 55 O UK
U IR, K OCHE T R GW4064 7E i b Rz 20 i e ok
T REETARED  SE KR ERIKE, B T 4
I b G 7KUY g 25 B R (hyodeoxycholic acid,
HDCA) il 1) FXR #1155 j A2 KR 13244 (epiregulin/
epidermal growth factor receptor, EGFR) {5 5 il %, M
1M P A% CRC 4H B (1) A4 K, X CRC H A il 987 410 il 1
M, GW4064 38 i 2 FXR F1 22 24 5 3 Ak 85
B (mitogen-activated protein kinase, MAPK) {5 5 i#
#, 11 CRC 41 g PD-L1 )& ik, 55 PD-L1 FifAHk
G 8 B A S A PR SURM . FXRETH AL R 4
HHR D BRI FL O N2 B E VT BR AR I 4%, R 2=

TP i 5 B TR LA B A e — S R A T A T %
IR, NG IR RIS SR T AU LA . ST
FXR Je H Al 8 7 A2 b R A B T K E 2 ik
FEE T A A R A R GRRIR YT T i

1B Tk R TSI R B R I R ZRiR RS
FIERU DI R A RS W A 4R SR SC SRR
H %o

FEERS: FTA1E# I MIAEER 2 v 2R
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