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Research progress on traditional Chinese medicines and their active ingredients
preventing atherosclerosis by regulating bile acid metabolism
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Abstract: Atherosclerosis cardiovascular disease (ASCVD) has became one of the leading causes of death in China. Many studies
indicate that traditional Chinese medicine (TCM) offers multi-target treatment for atherosclerosis, with significant effects and mild
adverse reactions, and progress has been made in this regard. Thus, it’s vital to develop TCM for treating and preventing atherosclerotic
(AS) and clarify the mechanisms of TCM and its active components in improving AS. Bile acid metabolism can actively participate in
and promote AS improvement through various pathways, presenting new therapeutic targets for CVD. This article comprehensively
discusses the impact of bile acid metabolism on AS from the perspectives of bile acid receptors and intestinal microbiota. It also reviews
the research on the application of TCM and its active components in the related mechanisms. The aim is to deepen the understanding
of AS pathogenesis and provide ideas for TCM to exert anti-AS effects by regulating bile acid metabolism.
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O P (cardiovascular disease, CVD) A&
RE BRI EZEER, BB O
% %9 Catherosclerotic cardiovascular disease,
ASCVD) ANEN, ZFfkkFEAELL (atherosclerotic,
AS) HOAN R Z IR RGN, GIEE AL ML
#, AS RIn SR faks R Z= AR 2, A4 i IH [
MAE. S B8R AR R, RS O —Lih
T FERATA G AS, HEEE 2R HZE,
AS HIRIR BB ZANAEA W LT, A1a V)
BV RB R IT JTIERIRIT AS.

AR, IRHRRVE N B Mg TR 5%
AU IR R, 232 %0, AR )R KA
NARAC B AR, (IR R N R
TR HLE AE IR T HE S B TN RO, A A D
W PR IIIET IR AT il 2 Mg A Ak 2 5 90 e
Bt AS HIEGE, 9 CVD HRYT et 7ognit Eg ATy
A A RAZ Y. ZHAL 2EBENRA
AV 2RI 24 S HA U807 e R AS,
FT DU R ARV ROR R 3BT AS BIFERIB, AR
L AR BT IR BRACHNATT AS [ 2 AL
ARSI, IR HAEBLS], A AS KR EEZi6RT7
GRS AR .
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Fig. 1 Process of bile acids metabolism

IE 7o0- ¥ 1L B ( cholesterol-7a-hydroxylase ,
CYPTAD) 1 CYP27A1 %5/ 2 51— R FI e S B
B R SR S [ B ), A I A TR R R
WIAHER . %8B S AHER (chenodeoxycholic acid,
CDCA), B 5 FRIREH AR A &, K
Je s MR i 2B E A, FREAR I eI FERE ik
B4 Zde . HAEE R REREE TR E R
SRAKMERIR BRI IR Can i AR A H R D, e =
KNHER, WAE LA MHEL Cursodeoxycholic acid,
UDCA) T, KRZJEH 95%HINHH BRAE [ 17 AR vy 1 42
i ik B W S Bl ST, R R 3R
1.1 XJEE2 X Z{K (farnesoid X receptor, FXR)

FXR LR 2R — R, & —Fh
JEVTBRIBE A% 24, 3 24 AR AN iz 3Rk,
TEME- A RSB A —ERERIED. FXR/EHN
MHYT R ) 2k, 5 E X 2 (retinoid X
receptor, RXR) 7 AR, TS 5K
U R AN B R KR IA, LA CDCA N A U N
PRI, e, FXRETIHEFNR R
RPEAESZ4R (small heterodimer partner, SHP) 14l
BT R & B, FXR S SHP %14 J5, SHP 5 CYP7AL
PRIE T SZ A [F] YR 1 (recombinant liver receptor
homolog 1, LRH1) Z5&FE40i LRHI )80E, M
1M FFAR CYPTAL (RIS, DB R & K. fEi7IE
H, IV PREOE FXR 353 e K 1 15
(fibroblast growth factor 15, FGF15) 4ri#, FGF15
5 FGF4 454, FRRERSERE I CYPTAL I,
k) T A A PR E T BR i i2 524k (apical sodium-
dependent bile acid transporter, ASBT) [¥[=]H Jak/b
J¥ T8 JH TR 1 EE R 0 A I A P LA L
FXR [)3721K A] (i g4 i i 202, @i i B 4 A
Z-1p Cinterleukin-1p, IL-1f) Ff¥#i%# K 1 «B
(nuclear factor-kB, NF-xB) it #5E3. FXR s&fH
R H e ia AN EE RSO I A% b () S B R 04,
FE R 77 i S5 AR 0 ] FHF I 28 0 77 T R 4 A B
fEH, [Flt, FXR s 5EARR 0S, fH
MEZRAEL HNESEuRU05E, B 2xfum AS KA, figid
HH ) FXR 5 8 B A AH LA T 9 IR R AR 42
FERHY A AAPE S, 38 RIS AR 5 - B S 1D
AN, Fi7 £ 2 i B 5| Ak ) S e P 200,
1.2 HKH G ZEBABKM 5 (takeda G protein-
coupled receptor 5, TGRS)

TGRS 72 G 85 F RIS AL SE 21 588 SR 1)
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R, FEEIEE., Rk, I
TR NR I BR ABERY, Horp A R 2 H 3 2
BN, B E R TGRS Al 3OS B BRI LI,
YENIESZ A&, TGRS RIFEHBCAARI1E T A A3
Mo, B RHBERME (cyclic adenosine
monophosphate, ¢cAMP) F=A4z123-241, [ e m] i i 52
W) 6] 2 W T 52 P ORI IEET b R A, 2 IEHIRAR
RHRNR 2 B AU AR 2250, JHIE TGRS i 1 755 iH
TERRZH AN i AT A SR A ] FFE U i AR R 200, #E 5%
hE B BRI A R A 28 S5 vh R 4%
PERET, W FE 2R TGRS A 2 g i 25 40 WA FH ik &5
FBURMERSCERE RS, T = i o 6 1 L PR A
= ILEER, iERES S AS IR,
1.3 Z%E X 2Kk (pregnane X receptor, PXR)

PXR 1E N — AN PEAL B, T2 N A48 P U
PEAR S A AL 220 1 KA 25 I ) 1K) B 2
WGBS, EpEME R RIAEE, EEEME T
WAHEARMFRIAB, PXR 7] 5 RXR & —
Rk, DM AR P45S0 SR BRI
1 (adenosine triphosphate, ATP) 454 C2 SE#EE
R, AR ARRAEDAREAHEE, S 588, &
P25 I N A 98 RE S5 #2321, PXR ] B A PHER G, 12
il 5 MH R P AR RS i AH O B JE A, AR AR S 52
ANRRR TG I, BRI PXR W] L@
HFIE+ NF-«B FIEEH 1 &E - RE kR
REEFURAE, Wi 503, b me ARG T A S 52
PRBOE T A E IR RRACU A R, IF DU IE AR
W) 7 2R R R AR AR B4,
1.4 %4 Z D Z/F (vitamin D receptor, VDR)

VDR & B #5524 IR EOE A2 324K, Tz 3Rk
TAEHL, s, . R B 4. A4,
Mm% . Wom VDR 2x38 1 CYP3A Rk, 1’
R R R HEMBSY, Ry i e, Bk
JIH B HH 330 N IS A B A TE R 3 B3 JH- 23 12T,
W] LA b R A b ) S A B R AL, G i
B A 2R ELRIAR 5 Wi BT, Wi E A YR A
HERACHAE v] LU BUE VDR, 1T 4E4E & D &
Fib #AERS, VDR BR800 CDCA f3RIA
LA, Em sz Iy ER AR
2 PEHERSEES AS

AS PIRIRHLEITE & — Z A Fm B, B
NEAREH 2R AL JORE S0 BRI A 40 B IR 1,
NI ZEELAE AS W ARAL S| kB VR

Forb i g S WA AS Y EEEUR R R 4041, fH
R R 2 AR SR A I 2% N M5 5
B, SRR A SRR SR R0,
BB R 5 AS KRR B R T BB ARG

AU IR R R vEd fE K25
O I RE AU E AL BRI T OS24k y 3t
WOE T Lo BTSS0I 6 7 BACH Zh e 5 BUL ik
Thighang+l, b CDCA w3 i & A K K152
RANFLE 4B B I 9 (matrix metallopeptidase 9,
MMP9) )33k, FFEAR R I A B 20 i 5 4 2R
ke Mg LR IER], iR)T AS iB{ER
FRlS) iAW TR I e AR S B v I K B[]
I S PERERE VT RRARI 2550, b H &R Fhif
EER . “FRe L AERL . H A IERR ) & 2 YR T
w HA R ER-1. MRIRIERE 1o 5 ik 4 Fh2 R
JEH R & B2 LR, KRS CcvD 5H
THRRARI ok R IR AL T ARl SE SR AR BRI
P, AT [R] I RN S Bl A TR O 2 ARy
(peroxisome proliferator-activated receptory, PPARY).
FHIE X 324K o (liver X receptor o, LXRa). ATP &%
BRI A U 1 A FE E AR, 2
B AS R FHREE > JRR W, i FXR AT DO 75
SHP Il PPARy A48, IRy 8 32 /4 FXR 1 TGRS
PO AT ARG N L AR PRE P i 0 2k A ASHT,

JEL A TR A A 0 A 2 U 4 v RO T e e
AR G T NG AR, OCT IR RRSZ AR AE
AS W E RIALEIET IE H 2538 2, Bl B 70 2 2
£¢ FXR 5 TGRS HE AL L% Th AR, i PXR
J VDR I3 I BRACH 2 R AS 138 78
YRR AR A 78 40 B B o Tk, AR RGEA I - 22
JEIRZ AR AS Ji BEERR B 7 1R, IR N
BT AR BRAR U X 45 7% AS 1 2 BE S L I SR A 3
W -
2.1 FXR5AS

CAMARHERZ FXR 2 HILMAE RS, i
R =Mt H b A E [ B P T (2t AS R AR,
AR FXR B30 e B AT A 5 g 40 i g i
[ iz, AT E CYP7AL, $GmZed fH[#H
BEHRE, D2 R BT BARES AS HR RS,
FGF19 (TE/NER AN FGF15) Wi il 52 1 s 2 iR
PN Sre Il FXR 8RR 1L, 4ERFIH [ A2 25 Py 1k
ASUTI, SRIf}, JiE FXR £ AS B II/ER 2 5%
AR, I TE FXR 0 B 05 e B — Welg 3 /v
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FEBLRZ I A2, H0H] CYPTAL A5 1 H [ B 43
AR, MY 5E ASB2, B SR B AIE FXR #40
filf5, CYPTAL Wik axign, Mimife ke
P AR B R TR ASB4,
2.2 TGRS 5 AS

TGRS A LGS E W4 cAMP 15538 1% K
NF-«B A1, {eirhtRIEF KL, HAEERYHEH
TGRS #EIEHPRE T, BEMAMRE T 2% 36
(cluster of differentiation 36, CD36) HlE Mgl fiuii
T8 RZZAR-A R IEIKFRAS, £ — @R L RE ]
R 2 L oS I o B EISSY, - AT AR 3 30 fik J2 A
ASTRAZI P EARRSE, LR AS KRS i A A
FLR W TGRS ReIUE & HE B (protein kinase B,
Akt). FE P A (protein kinase A, PKA) FI4H iy
AME S JE T 1/2 (extra-cellular signal-regulated
kinases 1/2, ERK1/2), Foeaf/INC U0 A2 L
JIRILFE N 772 REER s BT, 5541, FXR AT TGRS
R fif o ) K R IR i 1 52 A e IR e o /) B 2> 0
It NF-xB BRI ™ E ) AS FIE Bk JE, 1
B8 S AT AR 0% FXR AT TGRS Jms A
I FXR A1 TGRS HI PR FISGE, ZIRTT AS H— i
TEIRYT SRBE B,
23 PXR 5 AS

7RI PXR = n kIR R B 2R AR
k% Capolipoprotein E knockout, ApoE™") /MR AS
SRR, JCHAERE RAMUFF R EGRZ PXR /N2
Boe ARG 5 i 20 i o AR SR AR R 40 B PR R j o0, BHL
5 AS (1R A0, T 7E L4 1) PXR R AL A A
/MR Re A IR AT EIPER, 38 mT s
AT 3 BRI A B A 5002, R H
AT PXR I R BRACU 2 AS () B4R
AR =, 2 PXR FIHAENR BRI JO0E OV
KANEVIERE R O EER, BT AS
(R A O B R
2.4 VDR 5 AS

VDR &2 5 Iy R AT I 3 SR B s 44, T
ZAMERIET S NEHALRF, A D RRIUH
FEIMAE FF ¥ VDR BEACHE R AF (T AS AR 63641, 1t
FARHANHERZ VDR B E ZRCAAROS), A JHER
TR ATHNE R E FXR KE, @R AR R
U5 B W KT R g ASIOO, I A7t R B
FE AR AT DOE I S VDR IR SR A 2 H [
A ) (RIS ) 28 RE, v DA s le & S 801

A FERR B ZREL, 5 AS B AR KO,
3 BRI SRAEEEE

NI 18 B R IR B JTACA AT A YA R
DANAAR Y (078 55 o0 e A A7 AR, a4 R AN
G g% THRERYEFE NS B i FEO8) . Tl A=W B AR
AT IOKALE Y, BRI = T
FieftaeE, JFAEREERNIR (short-chain fatty
acids, SCFA) 1E N L=y, s2TE 340 i A
15 5% 109701 Jigy i 41 B 2 0 Ik S A 2R B A 0
b 3oy 7o-B 1205705 1) i SRR A0 IR RLKS AT 2% IE
TR AR R R R 2 5 IR AT, R,
TH PR A B A2 A e 5 SR A R b R 4L RS [ 72T,
ARV ERAR Y 7-Fi -4 AR Re s # il E H FXR
ARG S TR B E AT, IRV BRI
TE AR RS P R 2 (R AP AR R,
Bt N T8 () IR BV 5 i g A iR 0471, B
T T R 5 R IR 1R AE AR 5 R PR
()33 g DI 5], FXR eS0T - - i 9 FO AR
TR AU 22 30 T B A ke ek A v B IR B 15 2 1Y)
HIARIETT, eAh, T b e I s e AR R AR R
AS [FIETT HLEIAE A& 52 K ET879,

Jo 38 AR R P A B AR R AU R i T
FABMVEZ T, B2 IR NIRRT 5
WEE, AR S AT RE R B AR L 2 S
ZRERFVIREA L, A CvDBIsI, BRI, B
LR R B0 i T B8 11 TR R 2 A k) 52 A /)N B I
RE R 1G5 I RORE Y B O A, 478 AL [ e - v
T L I 0 Ik A A A L D) e PG 82), Cao S5I830)
W T B i T TR R 7 A 11 AR A = HR R K R T
MR FRSZ AR FXR A& AS B FIHTR YT Hls o i
T PR s B OIR 2 A B R R UIRYS S 0% 5
WIERGAE B IS 70-F2 J5-4- JE A B 475 -3- i 1Y) %
ik, [EIEHE S A IR ERHE S, S
T ZDYO1 7] L] FXR. FGF15 F&IKE e
HERIKE, JtHSE CDCA, MIMES ApoE” /h
B AS S5 AR T LSS
4 FEREFEMRSBITIET AR E AS
H1E R

IAERF TR AR, o 24 R s 1t iy vl a1 4%
BT BRI T AS HEFESOL,  HHLHIES K i AH T
Rz Aas, AT FFEAE BB . R RR ARSI R
TH P R KT8, 3 T o5 AR AR A 00, ] SOE R
JREFTPY R 451000, E AR R, 2T Ak
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W P RGERIERS, e “I-Frm” HhiE
W, NI R B R 2D ) SR B A SR A SRR
H AT AR BRACIET -7 AS WF R 2 HHET FXR.
TGRS K i e, 1 PXR. VDR /SR ERAC
W5 AS FIRBADFHIRAIRE, B 2 A~FEH
TTERSZAR FXR. TGRS K i i #6 F FAE R AR
BT AS FIPER T IRR
4.1 HAHREFMNS BT FN FXR HT AS
FXR {EAMEIEE 5244, Al LAY B B AR
W, FERI A Z PR SRR R R R A R AN
B AR RS TP OCEE Y. FE E S E
RHEY) RS2 B 2R &, BRI
0] FXR HIEAAEHE CYPTAL ik, 48 hnfiH & F
FEAC B IR (P 2, PRI ey PRI IMLRE R85 (1) i 75
PR BEKSF, D2 i PRIBR IUAE 5| A ASP2, 375
WA R 23- OB RE B T LS %S SHP
FIAHH| CYPTAL A1 CYP8BIL, FH-30iE /N U b
FXR 5244, AT 3G 0 3 2 e A ] e A E v R 1 HE
i, SEREEGE FXR-EV R4 HZE (bile salt export
pump, BSEP) {5 S/ ARV, M 5200
JHVA FRACH AT LG /K, Bk AS IR ED3. A
W TR IS AT YRR S BER I AT AS BAE
B AEYEE, LSS IE FXR B0E, (et iR
FEART, DOBATME. IM3E . PEBERDSAE i fE R
WA K, PSR MRS, S
AR, (B EHEIS AN B A oGE
TAEIR . ZARPIRIIAE IO, Sheng 0 78 K B
FFS AT LUE A B0E FXRLATP 45 & & WA 5k G 1L
3 5/8 Al BSEP HIERIA(EGE I B AU AIHEME, A
MBTGE AS. HaT AR5 508~V E5 o m] 8 417
il FXR AU A B AR A G B, A 3t JE s 3
B Mo, BRI ZIE FXR /3 R
IR, RETERHEMESE b, 9800 SR AN BE i R
JRARER, D m R RSE ApoE” /MR SR H AS
BEHROT,
4.2 HHRETFEMM BN TGRS 1 AS
TGRS A ZHLFAFERIRH IR 2K, 5
FXR ML, &S mr g pat s, H AR
AEWIRONE, T HIR R R A R A S R SR AR
FaAS17), Halkias Z080 & 0 RV 5 AL S 4 5B-
scymnol A% H i B2 #h 5 W 3L 3 4 19 il 28 IH R A
UDCA AT | B, 25 KW 2 MG 1)# 2 TGRS
SZARBE AN, RN HIRTT AS FIRITIE /1.

AR TS R SRR R A AT RR 25 D 9%, 4
BRI KRV RBEBEIINEDNK TGRS /KG-FH2k
SRR, I Y BESS A B AR, AT
i ASP1, He ZEUOOFFTIE A T MR 25 8% 70 B
SRIAEDIR, SRR ZNEER. 2 ST AR FXR
A TGRS HENF, PRI B E 2HE & &
JE VR T A A A R T i AR A IA 2R T i
JEWIER, BA—EdEE AS B,
43 P RETEM KI8T 5 IE E A 52 BB 1 BR
Kt AS

% W 72 3% W i 18 TR A 2 5 IR B AR, [R)A
R T BRI EES 7, X5 AS MR
FHHE BRI, Daj SFUSIHFFL [ BB 3
BUE o BRAER P 2 35 B NS E b Turicibacter
Odoribacter F Ileibacterium W&, F-FICE A
YA ERR . MHER  REENES FIFEH R & &,
POt T i AR YRR B BT AS AR PR
AR F RS o & 7 o- P JBRER 1) BRFFIH 7] 240 AS
IR ApoE” /N ZIE R B R, SCFA. HIHR
SRR PN JRE R 52 BT, I8 738 B - SORE-3)
ik R st ASUO4, LRSI BRIV 170 A ARUGE BB e
SrIEE K RS R AR TR, BEAS AR RR Y B
Wi, s AIERS, N URIH E RS R, S InAE T
PR R e ] e ) R, S i B AR SR ¥R 9T ASTOS],
2ot G T3 s&—Fh iz AR AR 25
AWML G 2 [FYEAEY), Liu 25000 70 3 B %
DK SR eI U N TE R R RN T Re AR H
K AT ) SO AT R R IR B2, BRI T BA HIfg
[P I E = (Y E R gl N il e e = =g
ARG L7 AR PH R P P IR B ) KPR BV TT AS IAE
HH o Zhang FENO7V 3L EAT AT LA Jig 157 20 B AN JH- 48
MO R R UTAR, BRI AS AIAHOC CVD Bk AR, B8
J¥p T PR AL R, AR AL Y TR A 17 8 m 3 4 H v
FiR, T /INBERGA R iE i B 28 I T TR B S B e IH
R B IRAG,  DARGR G i A e £ 5 | e e I ] e
Fheat®8le Fiak, SRIE T &) B RIRZ T K &4
] 2y g 1081091 J 737 F7AE T v 245 Th (K s B 2R A &
VI R ROONEY AS AL S ad i 1R i R
(1) A8 BSCRE M AT R NE Y BR AR 6 A Ok

V7 3 TR L e 5 I TR 52 A4 B B 45 IR IR
U, BEMGEE AS. AR T B FRAT Al
B ARG, A AN BT, AZRIE A
K2, BRI E AR R AT LT AS REUH



« 4074 -

FEH 2025567 £56% B 118 Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 11

g v AL, IEReEd T FXR RAERE T
CYP7A1 A1 CYP8BI HRMIFKIE, WE AS 51
PRV BRI 4, o ASIM. 53 4h, Ding S50120k
RV ARAEAE U2, R A S T ) B S i T
T PRI IR T e 2R 4 5 Tl i Rl e #0#f1) FXR 389 0m
CYP7AI ik, fEdtfR R, H oA s W
LA AS R4S RS A U 1 8 2 B
S FH f AR O SR e U000 0 e JE e 1 S i A
VIR, G CYPTAL Rk KSR R & &, G
BRI SR R =5, > AN £ 5k 5
(P A, B0 AS FIRAED0, diRFE &2
— P RS . B BN B R R R SRR R
%, fEWN LXRa. CYP7AL #1 ATP 454 &V 5% Jte
G HifA 5/8 I [FIIE AT PRI FXRL NPCIL1, ACAT2
FMTTP Rk, i EAR R B, BB iE
BAE, (RN ERHEE SR Tl ASUT3,
FXR/FGF15 {55 18 i A& VA 4% I 1R i -
(A% AR A, 1238 i mT 5 i T TR A P [ T 45 R R
LR SRS, AU IR T Tt T 5%
AR g4, AR ARSI AR T AR R R
(S PR R 7Y, Wang ZE0 ST 50 2 BH A B R 22 AS 1)
P AIE IS SRR e A <, BRIk FXR. FGF15
AKF, B8N CYPTAL SRAEHEARH R & A, 18D ARt
B LI AS. NS B4 Rby AT LIS o i i v 1
FF R AR, et iE SL IR R K AR HEE,
HEmHIH] FXR/FGF15 /5%, #/0 CYP7A1 K&, fi
HEH AN BORGE AS TR, i

(Rt R R 5 Ak

SZRR R
AL

e s & %
HE7 TR K

i 5 AR A

(At FELY R A it

IR & A

ARG )
7

Z5 IR A 2R A e I o5 i T T R R ) S R
ERIK FRBERE AR DRI, $0H %18 FXR/FGF15
SotES, WINEIGES A B R R KSE s b
JIE ST BT AR T 26 1, 4] AS B R A8,
5 HiES5RE

B BRAC U AE 9 18 5 ML A U AR 25 1) B B2
AT, 8 I RE R 52 AR B s N i 3 B A A T AR S
B, AS RS IR B AR B L2 R R 45 % DI AH
Ko KEMFFR ARV FRARS AR FE 2485 518
FRIIZRELTRE R AS RAENIREEINE, fEASH, 1
HEPER T ZRIRH RS2k, M ImiEw s, 25
AS IR RE . RIL T MR RE T ER IFI JE itk K A% S B2 b L
BT BRI BRARITEIRTT AS AR EH - A
SCEER T REVT IR K A ARTE AS HHIIPERT, KB R
5 i3 B R 1 P R A R 4% S A = R i AS,
B BHR7R T AS SRERNLSI R k. Bz, IHHER
AU PR A JE KB BRI S AS 2 [AIHLHI AR
N2 BT AS RIERIELENLH]

AER, HERATEFRIBIT AS PRI T
J Iz, 25 TE PR A 8 I s e A R AR
WP AS S (B 2), HHLHIP K FXR. TGRS 52
PR R I IE . RN R BT BRI TEST AS
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Fig.2 Effect of Chinese medicine for improving AS and its active ingredients on bile acid metabolism
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