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Advancement of Constituents and Active Ingredients of Chinese Herbs in Affecting Signal Pathway for
Vulnerable Plaques in Atherosclerosis
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Abstract: The stability of the vulnerable plaques is the main reason for whether secondary thrombosis can generate. It
is significant to timely identify the vulnerable plaques and conduct effective treatments to prevent acute coronary
syndrome (ACS). Some achievements have gained in the field of how active ingredients of Chinese herbs affect the
signal pathways which participate in the generation of vulnerable plaques in atherosclerosis (As). Researches have
showed that some active ingredients do have intervention effects on the signal pathways, such as Toll-like receptor 4
(TLR4) signal pathway, nuclear factor kappa B (NF-kB) signal pathway,peroxisome proliferator—activated receptor
gamma (PPAR <y ) signal pathway, and tyrosine protein kinase signal transducer and transcription activator (JAK-
STAT) signal pathway. And they have also explained the mechanisms of these active ingredients in stabilizing
vulnerable plaques at the molecular level.
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(nuclear factor— k B, NF-«B )i [ . oL S ALY HH AL
T E 3Z 4K v (peroxisome proliferator—activated re—
ceptor, PPARy)id i A AR B N5 H (ox-LDL) |
TNF Z{Ki&42 . MAPK J JUN J#l§i&12%6 . W& T
TR IIABITRA . T2 I SR RUR R AS By 4
DEHRACSE VAR SR 5 A% Sl 3 ) 1 FLAE FH ok k52
FEA, mHBIG T E MR . ATy
H o3 AT T As By 45 BESR A AR SC 4 PR 5 B
{518 BRI T — A o

1 TLR4 {ESEEHHPZHS T

Toll FEZ AR (TLR )5 7 F 1996 4-7E FL b o & B,
A2 PLE 1997 AEFIRR L T 5 AL Toll 25 11 [7] 4
9 N Toll 5 11 K& PR K L4 B (1) Toll A 32 (4 36 1 ——
TLR4. Toll F:5Z {AZ 4% TLR1~TLR13, TLR4 &
PITEA MR, FEE AT TE ML N R A . vk
PLANME . A E RN . TR NS AR L . O UL
i R B SR AR, TLR4 A LRk, Hip Bk
SEE S As BB L kB A G, W ig 2 b
(lipopolysaccharides, LPS)., 4 i4iE K F1F H F TLR4
55 R 1A As TERPET .

TLR4 {5 53l B KRB 2 %% #EFE/ALIE -+ 88
(Myeloid Differentiation Factor 88, MyD88) A i A 37
B CHLHH S F 8 5 ) AT MyD88 AR 75 388 ¢4 ( e 1
RIERNGEEE ). WFFEERM, TLR4 W5 As BEHE
RN ZER B BE, U ox—LDL 30 B Wi fd g
TLR4, A2 L We 2 i A SR T, e Ak R v R 4
i, AR AR 20 A e KRS 1) SR A S As B 1 A
PR, IS5 Ui R A0 58 5T 9 5 i RN 55 AL 21 4
HEIMBEHR AN FRE P R A R B 24031,

JIE % (Ligustrazine ) J&— P A0, JEHF )=
PRI FEARN S 2 — o I ERRE 2
FIR IR R BN TLR4 1Y3R3K, [RIEE, S 24 il
As BEAIE AL, HADGI/E AR AT 5238 1 70 TLR4
P ZRIRSEIAH, ARSMIFTRER I, 0 (3, 4-di-
hydroxyacetophynone ) BE 1% i & [k LPS 75 S C57B/
LP6J /N FRU) 3= 20 Bk i V- LA . P9 R i DA e
/NEE AR RAW264.7 1 TLR4 mRNA 355k,
b As EERIE L, AR T2 B AR E

2 NF-xB 5 SEEPZHES T

1986 4F 1 UM MY B bk E2 200 it 2% v 42 B 5]
NF-«B, IbJG, NF-xB 78 AR L 2 58 H 5 ik
K, WG RIE AR T 25 b, 2o

e, NF-kB /05 5 Sk S5 AS MBEH
FITE B 2N B A 4% B BE . NF—«B 22 /1 1120t 52 14
EPOE, Tl #FEZAA, FHAEREZ R R K7, N
FAEAZE -6(1L-6) . 14N R -8(1L-8) . i
W N F —a (TNF-« ) BJE XD, N 400
NF-kB 3005 fil AR Z 260 o0, 2 Jea o) 85 0
F(ICAM-1) ., I8 N K ARG 43 F(VCAM-1) . P-
R E- R 4N E -1(10-1) . 1L-6 il
TNF- o 55, XP5EE0 4 & 8 1l (MMPs)1-9, FRAZ 2
Mtk & 1 -1(MCP-1) ) RB A EE W,
T 11 A E A M AE I A8 BE AR AR E |, DL RO
WA RITRS , AN, Y As BB AR
TE R,

KT SENE ] ApoET /NI SE R B, AR T
It A 24 B A B2 AL B B R =5 A S B ) B R AR H: 3=
SIIKNF-kB 5 MMP-9 %3k, (RIMIFRIL B, 20
3% NS (andrographolide ) BT LA il K BB 5 40 i 05 1k
TR 20 B ox—LDL 175 5 19 40 ffd A0 98 15 2 1 U
(ERK)172, 22535 A8 1 (p38MAPK) LA K
NF-«kB W1k, XAl a2 L] AS TS EMLE] . ¢
NF-kB 24125 F, BHE R (corosolic acid) A L)
LA T MCP-1 ML IR 7321k 2(CCR2) AR
6] ApoE7/NEL ASIM, = BB (panax notogin—
seng triterpenes ) BEFN ] ApoE“7/N §L H ) RAGE/
MAPK {5 5 i@ % , 40 il NF-«B A9761k, F#EIRIE%R
T, nsh Pk BEE R VCAM-1, ICAM-1 DL K&
MCP-1 fy3eik, /R Hnl gt b fb . PrRIEH
IRFINH As, FREBEHA H M, 224 505
Eﬁ?, lﬁiﬁﬂéﬂ*ﬁ [Z[ﬁ, ApOE(_/_)/J\ ﬁ{ﬂﬁ%&iﬁﬁﬁq%%
R, Al ERRACE SRR N MMP-9 LI E 41 fifd
FE Sl K (MIF ) 35

3 PPAR B ZHHE S T

PPARs &8 & T A% UM R 52 R 50 i B AR BT 1)
BN 7, 4 3 A E A PPARa . PPARy Al
PPARS/ B, H1 A [] J [K] g B 9/ 55 2 3 3 [
PPARSs (1430 T LA foff AL 1 152 DA 55005 40 6 pAg 9 1 0,
T T 5 v 5 B RS 2 11 (HIDL) , 3B A 248 Jf P s o 3k
B, VDL TR AN e BEVOY K, 4R B AR e
PPARs 4 7] LA 3 MAPK {75 53 % 3 15 65 St o1
5 NF—«B e RIS HE T, S5 LWy ki
WY, SRS RN -1(AP-DAF 5% 5 X
e SRR TR - (STAT) &5 HAth 4% S X - g 4 3L T
Hil%s 5%, PPARy 5 PPAR o HIRZHMIBIVE, J&
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RIE . AS SFH BRI T,

FFE R B (salvianolicacid  B) X A A% 40 g 5 &
TIR RGN (h-monDC) fEFIBFFREM, FHER B
ALl % PPARy RS, {2k PPARy B2 #%, 8
5 ox-LDL 15 5% TLR4 1 MyD 88 ) i, il T
Ui p38-MAPK {55 e /e i, ARk, 5
BEAVZHAH B, 3% $ ) (3 %y /N B ) AT 3 A
ApoE /N BEHeH PPAR- vy mRNA HI ik, &8
b As Gy BRSNS LF 4EDR A H o ATP 455 &t
¥ A1(ABCAL )& ATP Z54 & 55 is K h i — 5t
P HDL A AR [ RESS 2 . Akio Tio SEMAHF5Y A& B
— PR R A% 2585 B2 K (hesperetin) E A% 18 2 #0706 LXR o
Al PPARy [ ABCA1 ik, 121k ApoA-1 /- FAYfH
[ B A B IR A i it o F1 22 P i (resveratrol, Res)
Xt As PRI /E KA PPARy IR 2A 32 13 1%,
A5 R [ P A QT M L € 3R p450 27— SR Ak, At
apoE—1 1 HDL /S (I IHE BESE . T 8 ox-LDL %
A AR AN B TE B0, FFZ: 0 (tanshinone ) T A
REAS T I ApoE“"/NEREEHL CD68 (W& 3Rk, B
RIMYE ox—LDL 7K~ K F= 80 kb IR [ sy & 12, R
EFfkrh CD36  TFIERZ A A(SR-A) LK PPARY )
mRNA Fik . EIMAITTR R, HXF CD36 19T 1k
FHAT BBV X PPARy MOFEHL™, FHRRAR ZE 52 By
(7, 8-didehydrocimigenol )BE 4% % #4 5 PPARy ¥ i&
bl A S B AU AE T, FHE TNF- o SN
FAIrh PPAR v HUERIA, S Bk AR 1 K 354
BLPI R 9 7 (IKB) A Bk R AL, 0 & M NF-kB Y75
PE, BEREVEMIH] VCAM-1 A 240 ] ICAM-1 )2

S

4 JAK-STAT ESESEEMNPHAS TM

Fi% 22 R 2R 11 A 5 e 5 RN G SR VTR
(JAK-STAT) {5 53 %t Z Fh A A 4L A, X 3 A
FEIRM T FOAN IS | YEA . bR S EEER
JAKs FEAUHE JAK1-JAK4, STATs K jt4d3E STAT1-
STAT4. STAT5a. STATSh. STAT6 % 7 4~ % &
JAK-STAT {5 5 G2 — 4525 As WIERES
W, s SPBEH e M. JAK-STAT i
K (SOCS) & I TRZIMMF 5 S AR T, 1
}5 CIS. SOCS1-S0CS7, FZAEHT JAK-STATIF =
WP, SOCS MFRIBREMWEIN NI STAT FE M, M FEAR
WP 6 1) e 0 4R S NP

JEEAN B ( Magnolol ) 2 H 24 JRE AR (9 4T TR A5 250A%
g%, REREHN AR E S KN B 4 i b STAT3 T Ji

IL-6 335 1 Tyr705 F1 Ser727 (I BEER AL , 1M AS 5 i
JAKI/JAK2/ERK1/2 () #i2 4k, & 9> STAT3 5
IL-6 response element (IRE ) AY%5 4, 6] 1L-6 175
T ICAM-1 JH 8 TR AL & ICAM-1 74 K2 21 il
T 235, D/ RAZ AN XS 1L-6 S35 (1) ECs (19 %
B, DNTTI0 6] STAT3 S00E % 44 FH 0% 440 it ) 19 2 1
D1 H1I MCP-1, il 5% Z) 4515 e (1 {55 g, A
SMIFFEPR B, FHEER B RERSAN K25 = sh ik N Kz 40 i
HIFN—y 175 3 19 JAK2 ( Tyr-1007/1008 ) 1 STAT1
(Tyr701 F Ser727) Wi FR A , [W] Iy tL BE A 4 i STAT1
RS CXC #fk R F TP-10, Mig Fl I-TAC, fifi
PN MR R R, RS ALY STAT #0462 A
(PIAS1)F1 SOCSI [3RiL, AH|T X} JAK-STAT {55
A HRIAVE R o 18 52 E (Hesperidins ) ELA I RAE |
PrEAL R MG O VE T, AIF5T & B B R BB
p38MAPK Ry {L S L T STATI AOLE , 52
As BEHLITE B4,

5 Ht 5 S @ PAAS T

Fas/FasL. &G0 &R N S AIMIE T ) — X & B
S, R EE R AR R AT T S e kR
Z—, BT As RAERET BRI M 4 i 72 .
1227 (Resveratrol ) /£ Z W28 &, EEHAARZE
EEEY) . B BERTE T Fas/FasL A T2 1Y
PG RR FI P As BEHR NI TR H Y, HEZE As
R, FRAY R B(Ginkgolide B)J&4838 1Y 1ML/ M
AL F-H5P0R, 6E08 20> ApoE /N As
Sk BEH A PR L IR 4 (PF4)
RANTES F1 CD40L 3k, 1) H 5 Bl w] VCARAH AL,
AT RE -5 F0 G 1L/ A PI3K/Ake 3 #6645 5, kT
T As BE A9 A TR E P P2 4 Y AT e A
P13K/Akt-MEK1-Nrf2 3 #% i/ 5 Il £ % %A 1L B -1
(HO-1)3Rik, MM FEARAN PG AR ™ A, ¥R
PRI EEAE R, C— WA 1 (CRP )RR S 400E [
N i EEME N RCFENREREZ—, 5%
I SEENERRE. 76 As FEAR R G5
Y 24ad fE p il B EH . PSR CRP
AL LR B A i LRI TL—6 23, Sl
PPARy mRNA FIZE 1Kk, 55 TLR4 Rk, {2
it NF-xB(p65) B 78 , DT 75 3 9 A ) 1 2
Apol /N FRUIE i 1 55 e i e 2 0T 2 ek D 2 o ik s
CRP B9#ik, 5- fR%A &l (5-lipoxygenase, 5-LO)J&
PETT S AR LR DGR, 1 M B4 R H T
—, AMFIRERIER, — 7 S 5K 40 0%



] |cm K

234 Traditional Chinese Drug Research & Clinical Pharmacology, 2014 March, Vol. 25 No. 2

B, 55— THT 5 T s A BB 1) 4 B Re e I . R
FeW], O AT LLREAR ApoE 2 /INERUIMLTE & 3 Bk i
fbBEHH 5-L0 5, IR As kTR B H
KRR

0] PN X 7 S T As B — NI R T R
A5, T INK R PPAR~y A1 i B I3 1 s
ZARIE S . AN 2 R TR A0 i BT B A F
FEBEH HAMEIE R, Junichi T 2258 ] A THP-1
AR AR RAW 264.7 40k IEF T 3%, 45BN,
FE 7 FASRST I ) T A sl AN R A g D R P, A R R
(Palmitic acid) I 4 % £ 2 Ff ox—LDL SZ & (LOX-1)
FERIME e, BXF LOX=1 f I R A7
K5 REAEHE RAW 264.7 410X} ox—LDL (Wi, 15
BYNAE N FE G siIRNA XFHT LOX=1 B, e i 2% o
p38MARK HI ROS {55 5 i 0 i 2 fuff phy A R 155 1Y)
LOX-1 i, TiXt TLR4 % 41 i AR 25 % A e Bn
%, PRFEBRI/EFH 50T et ROS-p38 il A3,
A2 TLRs,

6 REE

ZE TR, As BB RN S 5 2 Fh (5 5 1 B A
K, W 3 B RO o B R B S AR rh 2Y
XF As TE53 1KV BT F/E LG BB af . 2l
93 A G5 T BAA Z A0, 152
Y wHAT Z 07 RS . (HE2FME S
B AN & S8 A M 1Y, T AR e A 4 Bl s S,
TLR4 i T NF-kB [ _Ji#, CRP X} NF-xB. TLR4.
PPARy A 5%, T HE N TS SHE A
SIS R KA, U1 PPAR o BIEY (CIEVE DL
FOTEB S5 F PPAR o . 6-keto—PGF1 o 7A=Y
[, BB 08 RN Kok = 115 S e R A s an
TLR4, MMP-9 Fll TNF- o AY7=4, - HA A% TLR4
W PE{E 5% (TLR4-1P-10-PKC-NFkB) , # i
XTHT AsP, XA 2 A G AT RO o R A 2 A
FRERALE T T s fs, JUH 2G4 A e fh H A B0
YEM o XA As PRI B AL AR T 0 A 2 3L 7Y
A B A LR, AR Im R 2 0 PR AR
SEARPE RN R AT 5
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