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Abstract: Metabolic dysfunction-associated fatty liver disease (MAFLD), a chronic liver disease closely linked to metabolic disorders,
has seen a rising global incidence, posing a substantial health and economic burden. The liver X receptor (LXR), a key member of the
nuclear receptor family, plays a central regulatory role in physiological and pathological processes including lipid metabolism,
inflammatory response, and tissue fibrosis. Dysregulation of the LXR signaling pathway is closely linked to the pathogenesis of
MAFLD. While single LXR modulators exhibits therapeutic potential in this field, they can cause adverse effects such as lipid
metabolism disorders and aggravated hepatic steatosis, severely limiting their clinical application. Traditional Chinese medicine (TCM)
is characterized by multi-target, multi-pathway, and holistic regulatory mechanisms. While bidirectionally modulating LXR (through
activation or inhibition), TCM can ameliorate MAFLD pathology and mitigate the adverse effects associated with singular LXR
activation or inhibition. This is achieved through multiple mechanisms: synergistically regulating other signaling pathways (e.g., Sirtuin 1,

AMP-activated protein kinase, nuclear factor kappa B); selectively inducing transcription of LXR downstream target genes (e.g., sterol
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regulatory element-binding protein 1C, ATP-binding cassette transporters); achieving subtype-selective regulation of LXRa and LXRf;

and exerting cell-type-selective modulation of LXR function across various tissues (e.g., hepatocytes, intestinal cells, Kupffer cells).

Consequently, TCM shows great promise in the treatment of MAFLD. Based on these insights, this article reviews recent domestic and

international research progress, aiming to provide a reference for future basic research and drug development.

Key words: traditional Chinese medicine; metabolic associated fatty liver disease; liver X receptor; selective regulation; lipid

metabolism

AR A < i B T 995 (MAFLD) & —Ff 5 4Ci5
FELB YIS I, FS R T A i
FRRI IS 8 /R PR . 2 B PR ik 2 /0 2 TR
FEALIEN2, JT4ESR, MAFLD ) 4sER HBUp R st
I, CEONAERRVEEIAN S — KR, kT
DUEMEA S5 R EE, EhE, HEk R
ik 37%, HA BN (46%) BEE T Ltk (24%),
H AR 2R [ A e 1 K & A = . H AT, MAFLD
YAy B — e b, (EhTH G B, HK
WNLEIES ER A%, MIA 25 2 0 & T i — 41
M, RIS AR A . G AR 410 DL RE 2R 95
o [71) 58 A, L 222 F- 44 s 32 e 7 T ARG BR B, 7
HERZHAZH A, 285, BARRETINR S, £
MAFLD 1856 o e B H B R 51681,

JHF X 5244 (LXROAE AL SZ AR SR I BB R I
ENRARARES . S B S SR A A 55 2 P A
B R ORI GBS R, S SIEER IR
5 MAFLD HIRPEDIFRE, REVEZ R FIE
S LXR HHITERX BT SUE A, HikK
7 FHATS T I AR AR 2580 R I g o 2 e m 2 45 2
EARRRPL, RG] T AR AU, AR
K E WA Z TR, e 2 A] DAXA] g B
PEIATE LXR JAYF MAFLD, JFiF 6 8o — 5 5 254
B gl R S RO, B RN H AT, (HH
RTAHSCAIR M = ARGtk giid. T, AN R
G b B e 24 00 ) Rk B E R B LXR VR T
MAFLD Wi, VAN G SRR 52
W RIS S5 5% .

1 LXR 508 A

LXR s&—MiZ 2k, FE 58 LXRa fl LXRB
2 FEAY, EAEE SRR X ZE (RXR) B
IR A, FEGEERES XK LXR
Moo (LXRE) SR B 50214, LXRa 7E/F
YA, ARRTNME. EVEANE. Mg s mRis,
1M LXRP WIFE A G iz RIA014, Hah iy 3 gy
A% 208 N i DNA 45418 (DBD) # C %
FIRCAALZE &4 (LBD) U214, DBD i 51iR A 345 &

HEFE R B 37 X K94 2 DNA FE51], LBD NI7E 5
LG TG RAEMZAA, BHEILETER T, B3l
FE PRI SR 012141 ) LXR S 20 i pAy A ] e 24 110 S o
Ao Y 2 B R [ K ST A A AT
W OLXR, #bim LA =R AR 4SS B Al
(ABCA1). ABCGI1 fl# /& A (Apo) E KX,
AR 53R JE [ B 35 (A 3538 (RCT),  [AI b 2 i £ 2K
P450 7A1 (CYPTAD) M- FHIHHER A F, M R3)
JIH FE BE AN -SR0S, teAh, LXR 1 5 [ B 55
TCfF45 4 & A (SREBP) -1c 25 iR IR A AR < 3L K]
2k, s BRI =B H M (TG & i,
TEGPE T, LXR @I 9O 73Rk, fEEE
AL R R IEBTRAE RS, BEFUREH LXR {55 @5
(50 5 B Bk RERE AL . MAFLD 285 M B 5 9
TREVIREIE, FEAE S LA iR 1) 2 AR e R 4y 15
OB a1,
2 LXR LhgeZXELE MAFLD FAy{ERHLE
2.1 FF4HBB LXR BB EE5E

LXRa {E A0 AR % 02k, 1E
WA R AR ARSI, KR wEus T HiES
SREBP-1c 2K JH3)F X ] LXRE 456, W& L
HE:FRL, EMIEE SREBP-1c & HRIAZ & /K
BEREAMmEUEL, EZA SREBP-1c 4kifi
A RIRIIR A (FAS) 58 i A= iR K J3 31
X, IRSHARMIERFN TG MK A ;s Bh4h, LXRa
(RS0 BT IR 3N AU 2R Sk 2 i i (R b A -
kB (NF-xB) %5 5 (5 S IM B 05 1k J B LA K
KB (TGF-B). IR & HE (R L 4E L H 13k,
H—DE RN SRR M . Sy 40 R e
JRIFEDURR, AR EHES) MAFLD A4S 5% g
i TERF 98 (MASH) K RFAF A0 s BEIERE K 22,
2.2 FF4ERE LXR B9S2 H0E

LXR E 20 P IH [ A Jk 2, Ho e il 2
SECFI ABCA1 5 ABCG5/G8 & 5E 3 R i 3 5K
SRR, HA ABCAL Rk #5517 F 40
Uie 25 L[ B 2 iz 22 #UIR ER 1 A-1 (ApoAD LA %ETE
WEEENRE A (HDL) ¥IRHIAE S, #1317 IHE



FA49EFE6H 20265F 6 B

{;35"%4-155{ ER Drug Evaluation Research

Vol. 49 No. 6 June 2026 * 2219 -

iz RCT BIWIUEHT123 5ik[Eky, ABCGS/G8
TRARFRIEW R Bt DR TR I [
B b B R DL R & i iE HE AR B R, SEE
JUEL Y (10 ] e &/ 2 el 24 3k L[] e 47
%Hﬂﬁﬂﬂiﬁtﬁﬁﬂﬁr&ah/\H%Ik?ﬂ%éﬁlﬂ’@mﬁ
] 2 P 25 R T A ) L A (N i
SR (ERS). é%*ﬁ%%ﬁ%ﬁ%ﬁ%%ﬂﬁmjﬁ%
SN B MR R, EAIG S, ERE
— B WOE IR 40 B 2 3F Kupffer 20 B {2 28
FALFEA,, W IR AR 1 S 38 98 R S B 5 41 44k
i&%gps-ze%
2.3 F#EZHAE. Kupffer 458, FFE KRR (HSC).
BERT4AAE R LXR IhAEZEL

7 MAFLD 1, i 40 Kupffer 48/}, HSC.
JEWT At LXR DhRe AL REIEH: 1
TEAHH A, LXR i i 0 ] IE [ g & HE e i 2
ABCAl. ABCGS8 %3Kik, ‘T8l I8 [ /M HER
/'\7FD?B?IE@V\]HHIW§ N, dbm g Rk eRE X 2k

LXR} —>

P 53 R 58 0 R e 3o 10 O B R EE I T
AR5 JOREAAT . 7F Kupffer 400, LXR 2%
TNEALHENES T HPr R AR, s B AT IE b EE
RCT {iidt B &Ik, e 2 RE0128, 18
HSC #1, LXR 155 #iia i i br H HSC &4k
FRAEWEH, El o-FEINIZIES (e-SMA). 1
IR T (Collagen-1) ZH 214 J8 2K 1 B 1) 751)-1
(TIMP-1) 563RIA, NIRRT, 4% FEL
FFEFAefb it 201, fgRiZHEirh LXR 5 im i@
it b1 SREBP-1c W& M5 AE M LA R, FEUE
RABRREE R, 2T 5] G 7 A L 5 AT (IR
5Ihae i, (RANRDI AR, K& R R
(FFA) JANFFHERO) [EIF, g 223 N 4 i Thie
fl, RIANEEEE S /JA%W%IJMEmI%%"B&U*bD
FI 55 JFF i 17 B8 8L e 70 FE DR A IR 45 48 EB
FHUEAT L, 7EZMES LXR (155 @
] AT 5 s 98 e RN £ 44 3 2 VI [R] HE B
MAFLD (#3555 . LXR DjhE ZELE MAFLD

(FXR) 5518, B miass, [igEis FIE FHPLENC S LA 1,
Kupffer 4 ffd
LXR1 . —» ABCAI| ' p
! LXR| | o
SREBP-Ict 4k —
I i l L > ABCGS/G8| R L)iRl
FAST ACCt scnﬁ%;&?‘éﬁ% MIERE RCT B NF-xB 2&{ 858 5% t
| |
! p R T
v V / |
e N ‘
A S \ .'
]
|
! o 4
" S ey S gomme e
Hrer4it |
’ \ RAEFEF
a-SMAT  Collagen-1T Tpypp_ 2 14t JiF 4F 4 Ak,
T Hé&??f FFA FXRL
LXR| k 3
; LXR], i1
()

i I 4 i B R

1 LXR IgEZEL7E MAFLD HRERHEIRERE (B Figdraw £27))
Fig. 1 Schematic diagram of mechanism of action of LXR dysfunction in MAFLD (drawn by Figdraw)
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Fig. 2 Schematic diagram of mechanism of traditional Chinese medicine in bidirectional and selective regulation of LXR for
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Table 1 Research progress on bidirectional and selective regulation of LXR by active components (extracts) of traditional

Chinese medicine for treatment of MAFLD
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Table 2 Research progress on bidirectional regulation of LXR by traditional Chinese medicine compound prescriptions for
treatment of MAFLD
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