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Abstract

Atherosclerosis (AS) is the primary pathological basis of cardiovascular diseases, causing over 17
million deaths annually worldwide, making its prevention and treatment a major challenge in pub-
lic health. Nuclear factor-kappa B (NF-xB), a central regulator of inflammatory responses, plays a crit-
ical role in the progression of AS by driving chronic inflammation, oxidative stress, and vascular re-
modeling. Although statins and PCSK9 inhibitors effectively modulate blood lipids, their long-term
application is limited by hepatotoxicity, myopathy risks, and high costs. In recent years, traditional
Chinese medicine (TCM) compounds have demonstrated unique advantages in AS treatment through
their synergistic “multi-component, multi-target, multi-pathway” characteristics, enabling precise reg-
ulation of the NF-kB signaling network. This review systematically summarizes the molecular mech-
anisms by which three classic TCM compound categories—blood-activating and stasis-resolving, heat-
clearing and dampness-drying, and yang-warming and fluid-retention-resolving, intervene in AS via
the NF-kB pathway. Integrating the latest preclinical research and evidence-based medical data, this
paper elucidates the scientific rationale and application prospects of TCM in preventing and treat-
ing AS, aiming to provide theoretical support for integrated traditional Chinese and Western medi-
cine approaches to AS therapy.
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1. 531§

BN R — P DU BB AR L 18 1 9 B ML A 41 4 A R RRIE Y A S PR L . 4 (R E
O IR R SO R 2022) Sow, FRIE AS IO M o B EA 3.3 12, 4EBEyT 7 HilEid 3000 12
JG[1]e FIFERALGII SN B2 hREREAT . EMEAH AR A I . P JL20 B 5 0 B S 4 i 66 ol P i 25 2
IR TR, NF-«B 5 58BN 9O 5 ey N 1) “ FH87 , it VCAM-1, IL-6.
TNF-o SR8 RE R F3RIE, B15 AS KA K RIIAERE[2].

HHT, 29078 24 VT 28 25 B R 3 25 PR IR AIG 4 2 1 2 1 IR [ (LD L-C), {H%) 10%~15% & & tH I
JFThee S B AR, ELG I B e e PR I G A IR . PCSKO il 77 B T it — 2P BAIK LDL-C, (R
BT RS, MEUTEREERT RS K. M2, PERAGET BN A CHHERG” R, B R
Ji 2 A EEF, BERERDH] NF-«B i EVEAL, SOaT TR, b (gt B, BA “WwA
HIE” WS . ACRETEE N NF-«B BB RS, 45 inERmEma, KEEREST AS
IR AR 5 A A

2. NF-xB SR SRBKEHFEILA XA

SIBKORFEREAL A — 22 R R IR 18 MR A A2, H B AR P b S A R B A 4 11 (ox-LDL) &
R B AN U(ECS) DI RESR R RORELH IR S R AL o NF-xeB {5 5 I I VR 42 SO SR S L
W B 45475 e VSMCs 85K, FE IR Ik fe h Az PR
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21 RERMEREAREE

ox-LDL 25350 R T8 s NF-«B, 15 5 L5 P 57 41 i 38008 1f A A0 HR 3 B 70 7--1 (VCAM-1). iy
[ 2> T-1 (ICAM-1) S B AZ A g #atk 85 (1-1 (MCP-1), R iEsAZan i e/ £ s WK, bR
5 200 B S A G R I T2 L IR A B, IR B ik s AP T 4 B ke 57341 508 SR ek AR T o

22. SNHSESREKEK

T M AE(ROS)IE I IE IKK 2 A4 (IKKa/IKKSINEMO), %S 1xBa Ser32/36 £ fmfkfei, @it
ZE - BABMREREMR, B NF-xB R . T51LH NF-«B 3 —5 LI S LB NADPH &
TOBE) B JEANJRRIE, TR “ROS-NF-xB- 4 4E F 77 1E AR, I i S A4 -

2.3. AR S RIETRERER

TNF-a. BIYIR )55 5 0R I NF-xB B EE ] ECs (1 — AL Z(NO) & A,  [FIHE ik Py R 3 M 19
A MLAR K (0 PAI-1) 3L, BN B2 BRI RE A 5t . X A3 007 72 3l Dk ok A A 93 A =5 0 i B rOAU M i
VAP 37PN

2.4. VSMCs REENXSBRATREM

NF-xB i m] e filfl VSMCs MU 7 [r) 5 i R R AR ek, i i3 B AR O R (4 Cyclin D1) A1k
J5 )@ ER HEE(MMP-9), {2t VSMCs T & A IEIF /0 AN IR, 3 SR AP SRR I . SR, ok Bt mT
REE A VSMCs i T Je 54k, I i SR B i) AN AR e 1

3. PHEFFT NF-«B FSBEATAMORER LA RER

DUAREE S50 AS (YR YT R Z NS R R 2= R0, s K rFEFmEF, Ik
IRIGTT UMBTT B 25 32, B BT (BT 2R IR 25 BIE BN IR, 5 s BRI IR A %
25N R 1 AR AR, AR MPEZE[3]; BT S52551, PCSKO #2245 W IR FE B A 5257 R HLF|
VE BT 250 4 B RAR S, AR = 5 046 P A HE DALE S K . R 25 D s &, J7 3L
BAH, BE 2R 2. ZRENHIARSE, BRATE, fE18I7 AS HHAE KRR ITERM
FKWRIZHATS, AP E T IEIT AS RUEEH IVEIE. A SCNIEMALH . ERAEE . B, =
gk E 78T AS HIPER AL

3.1 FEMAREES: N\ “MiFe” BFFER

3.1.1. #BHXEEHA

WNBHIE FLZ B (RS , a8 USSR FIRARERNE, R, MH. AATELRh 254K,
GRSz T RS BERE R YT, IEERE AR, A O IR IETT B RIFIIRER[4]. 3HF 25
BT 50 2% WA A B 137 e M 75 B 4H ] 35 25 BRI NF-xB p65 mRNA KA /K F[5]. BRI R, #MHIE
Fiz AT AR AR 3 Bk NF-xB 27K, FEXF TNF-a. IL-18 SE{E R FF B AMHIERM, Ak
DL AS 1EHI[6]. PITIE FeL RSN, NF-«B @062 A opLH 2z —.

3.1.2. ZERHERLI A

BRI AR DU e TR R A T, B LA R SRR L TS A R TR AR AS IR s,
BUREE R Z8 AS VAT “Bp” Al “ s ” Jumh, MoKz, DL ORRiR” Mg SRR, —KE
B NUHEET 2N R[T]. TRASTREREN, Mz a D98 i 7 &4
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#] NF-xB JH T i HIF-1o/MMP-9/VEGF B, P54 it 2540 24 15T AS BR8]

3.1.3. KE#®SA

KEH B A (SREERK) , B, M. Phisss 12 skp 2520k, BAEMmAs, #hSAH
IThRL. AR, RIS SR A RO T I SO IE R IVERI[9].  EREFEZ AT T
SRR, RpCERO AT R E AR AR AR TR AR, JF S 40H] IL-18. 1L-6 F1 TNF-o /K, 1] NF-xB
R, RIEPLAS FEH[10]. = @EEH i RoR, Ko AL IE g #H| 1L-18/NF-xB/NLRP3 15 5 i #%
BEMEE AS KRARM SELA 2 07, BH Rk 5 ik o B0 5 . PSR GURR S A iR, ) A
NS IEHE A1), I T T3 3R R s By B ALFERRAIC AS R BRI ZKSF 7 T REFRCR, ARy
BB kR R REAL )1 PR . F B L T SRR
32. BREEEES: N\ “BFIL” BRERFER
3.2.1. ¥E#h

A E KPR, dEENRZEEE 11 AR, HPshhos Rtk (AS)IE 5 i
PPARy/NF-xB 15 54 117 B Wk A p 2 B A B I AH O [12] 0 ARERSE A T 25 3R B, 28 B AL mT BRI i i
KV, RN R BB AR, JERE RO R D 1, SR AE P, T AS HUR S
FeAR AT 4HAR 24 [13].

32.2. BIREEF

HIREEZ A (R , BEMREE., IEEEMGII, R RERHEEGIL. B A
W M2 [14] o @ TSRl A WME B0 E R T B RS Z 07 O IR 1 7 FHLH, JL06
i 265 MR A, RIS BN R R-LES. TR - IERKERGM P2Y WS Z 4
FEEERBEIRAT, RIEZ A EIVER, il R AER 5 (COX-2, NF-,B) W77 ML Y 48 5 1L K« Tl o
AR B AR T S5 [15] 0 5408 — 55 INHI ) WAk 248 o k2> 08 3 e I 1) 8 8 R T 5 AR 55322 32 7 B Jhk ks e i
R IR, BEFCR BN, B IR %% 78 NF-«B/NLRP3/Caspase-1 il % 2 Z | EWE4m o 21, (4
IRARIE R 7 VR, B PRI NF-«B 5530k, FRR/D BRI, AR 04, F4EEIEE. Hib
AN, BRI EGHA RIS S K FERE AL 5 3R BE B E L, Db B 2 R AR 40 AR 5 M At T TS
KIS FEREAL SR AL T T ML f K HE [16]

32.3. MERZ

Wb B2t H ChEMIE) , BEBRME. MMk, SR 7k B AT it o i
R B0 JRE R RSN, RO A B KT R R IEMEF[L7]. TR EPEMIT AR, WU H %
I AN NF-B IR JERE KRG BoR 5 AT T AR A P sh kR AR E T, B TNF-oc [
B4 HLAR A 18] . RS A SRS IR A AR, VU B i@t ] “NF-xB/IL-15/CRP” {55 @ %,
BRAR JIE R 7305, B35 0kb As BEHRJRE [ B ; HAIU 2D B3 2237 BRI hs-CRP I RS T 22 it SE a8 ik 4
PR LTI BT S ] NF-B SR FEMEIN G 2O, 8 % 0] NF-«B (#1811 F [19] -
33. EPHIINEE S M\ “IRIETH” BIREELE
EESCHES

IEBCHEZH A (SBER) « “B, M, B, RESCHEDEZ. 7 RIKKHT
AT MY A5 O L BP0 14 3 P 77 [20], il HE ) NF-«B (5 S8R RIEHT AS 1EH, A OWLEIZE TR
RAEPH 5N IIRE . BB RN, RSB H 57 TR B 2 T TNF-a. 1L-6 1)
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Rik, FRRFRD LB £ AL L, RS HEZIEE EEE SIRTL /31 NF-«B p65
L OB, AL AL S DNA S aid P, I BRI T i SORE R A e o o bAh, IRE AT H 5 vl 14
W B DIREREDS , $2TT eNOS i Pk ke NO ZE B, | S AL R I B A% A 350 o (H AR A H 537k & SIRTL
) EX-527 &, HHTRBORF WA, XK Y] SIRTUNF-xB Hl A LGB . SEnETfhiTAHEL,
REEAAH E A 5 AR A S SRR 7 TR BUE AL, B rp 2 RTINS, 9 AS [IRR
PURIBIT IR s [21]

4, g5ig

B Pk e REAE Ak (AS) A A T 08 1) 3 S5 LAk, o N 2R fa A ol 17 7™ L i o L I ML A1) A2 2%
PR NR AR 8 . SOREIRN . A AR 4 A5 1 A I AP LA PR 5 5 2 N IR, IR BRI
FHEAEA, JEEEEE T AS IR AR JE[22]. IEFK, B XS NF-xB 15 ST T IR, AMTEHHA
RENZEERTE AS RIR I FE S8 E I [23] NF-xB 1E N —Ff) 242 T BRI R RN T, 35
VAT 2 Fh A B DR R A R0, U SORE IRSE . e T AR SE . P TSR Rl B A
TAEH[24].

AR, WRERZEE AS MRIT TR RILH TR0, JUHEEE T NF-«B (5 5@ K HEdt AS 1F
Mo ARG TITERI T 25 7@ YT NF-«B 5 S@II6IT AS ITF ik, RKIZMhzsE
FTUFNE Fi% . AR RSB H RS —HRaaha Uiz s, BIaemd A FEE 4 NF-«xB {5
SO, WA N PRI N R A0 SR A PRSI AT A S, RIEDT AS IEH . ax gk
G T WAE VLRI 2 20, 0T ELFEAMH] NF-«B 0, 800 980 7 1 7= A2 s 3 i i i 45 Al AS 5
(A1 SIRTL. MAPKS %5)[H] 425200 NF-xB (351 . [ 22 2400 nl il i ks e ARt . R30I iy 5
YA, REEMEEE S 2 MR, FERIRIEDT AS IEH.

BIRT R 78I T NF-«B G ERVRIT AS B fa, AEH A PR ET A 55 10 s RS A0 T3 I i 22 2 A
M, — RGNS, 250 RRS T2 2R RBREANY, FELEENFE5EVBM P RIEER R,
TREIGARIEYEEE S, B R AR I RIS IE Sh AR R 518, R T R T I PG S S
9T, —SRAERNUGEIRENT AR,  “ 25 - 27 RePE (13 IR GRS R B B b IR X 4 R e, 75 £
B ZG 235 5 N TR REAT WS fRNT, DR K2 PR /AT, FRAWNE TS RY
VG 24 556 FH AP 70 JXURG: , T2 P R HRIE R TR 5 TH B RS M BT 45 B AN 2, T A 2 AL DA SEIRAMARIGIR T
ARA T T AT RMOIX LA, 8IS AR ik S 7 stk . VPN ST E S, J7RE
IRIER “ZHLS. REMET MRIT IR
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