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Chinese Medicine Regulates Atherosclerosis-related Signaling Pathway: A Review
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[Abstract]  Atherosclerotic cardiovascular disease is a common disease with high incidence rate and
mortality worldwide. Atherosclerosis is an important pathological basis for the formation of ischemic
cardiovascular diseases such as cardiovascular disease, which is related to inflammation, oxidative stress,
apoptosis, vascular endothelial damage, foam cell formation, platelet activation, and so on, involving mitogen-
activated protein kinase (MAPK) , phosphoinositide 3-kinase/protein kinase B (PI3K/Akt) , cyclic adenosine
monophosphate/protein kinase A (cAMP/PKA) , Ras homolog gene family member A (RhoA )/Rho-associated
coiled-coil containing protein kinase (ROCK), nuclear factor-kappa B (NF-«B), and other signaling pathways.
In the past few decades, high-intensity statins were mainly used to treat atherosclerosis by reducing blood lipid
levels, which usually caused obvious side effects. Therefore, the development of safer and more effective drugs
and treatment modes is the focus of research at this stage. In recent years, Chinese medicine has been playing an

increasingly important role in the prevention and treatment of cardiovascular diseases in China. There are many
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studies on the mechanism of Chinese medicine in the prevention and treatment of atherosclerosis, and it is found
that a variety of single Chinese medicine regulate the formation process of atherosclerosis by regulating targeted
signal molecules. This paper reviewed the research results of related signaling pathways involved in the

pathological formation of atherosclerosis and the mechanism of Chinese medicine in the prevention and treatment

of cardiovascular diseases, thereby providing references for the clinical treatment of cardiovascular diseases.

[Keywords]

progress

B ik ok A B Ak (AS ) 2 5O 9 A5 R il e o0 1 4
PRI 110 E L AL 2 B DK ORE DN BB R R B2 IR
LR AR W RIUA IEAE B S G R AE R AL N
QI R N | RSN W 7 R (T U N2 1) RS A AN
N TGRSR Z A D L N I 1E S AS TE
I G B A R R — A AT R At S B ML R R
oK 7 AE A o S Ak I K S R 4 E 2N Y T R
JEAY LG N R 545 i B AL O IS P R 4N i
P8 T 0 I 5 e 0 R Sk R v 1 R E 1 B e
AR PN R A2 A A A S R A I 4y Ak Dy L 4 i
I W Wi 48 Ak AR % BE R 2R 1 (ox-LDL) 12 18 5% 715y
IR AN, 3X I AS BEHUIE B R I i bR 2 Tk 4n
Jf 7= A i — 28 AT R D TIOOR S B, SR It /N Al
) 35 I 2 B 20 2 40 8./ AR TG R — A R
Z S EUN I RN TR R A A 0k RN
] A SR 4 X it — R E T AS BEBR YT A . H i
HTFIRIT AS A L2 W B A BN K & 6 19 i
ENE TN PR R EAS D R d N Yl v NS 7
2y, R 254 R 30 R Y AR G0 R A BB IR R
— L DR A 3R 0 I A R R B YA T R A T
IYER . T E 7 28 MER 5 h 2 &
FEAE A LA SR AR ME 58 4 B R T 28 DR Ot e ko o
Wk 24 1 A 80 o B R A R T8 R Th 25 4R AL
GESNES SR NG (| 2 i B S ES RS P § 78 A SR
T AR LI DY S50 RS 5256 R BF 5% A, PR T
T 2 B P 25 SO o I AL s AR S F X
25 AS 5 FLE il AR 00 A 5 A5 5 i e i K b s
2 B 36 1 AVE I HIL ] S5 0F 98 R AT 2508 o
1 AEESEKEASHETRHNERNG

ASTE WL 8 0 i AE AL B A 4% 10 38 S R AR
AR R LW B R E AT R B A0 T i
BN R TR A ML T R i s T AR AR 22 A
T 22 B4R AR U (MAPK) B AR L
Pt 338 /A6 1 IR B (PI3K/AKY) ERME R IR 1 /48 11
P A(cAMP/PKA) \Ras [A] 5 3 [F 5 % 5 (1 A/Rho
AH 56 2 il W2LE 2R 11 3 (Rho A/ROCK ) e 4% % 5t M

atherosclerosis; Chinese medicine; signaling pathway; pathological mechanism; research

F-kB(NF-kB)FZ M F 5@ B CHIUEL S5 T AS
RIEREWTR,

1.1 PB3K/Aktf5 5 PI3K/Akt {5 5 i i nl DL
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NF-«B Y _F i, #7% PI3K/Akt/mTOR/NF-«B {55 5 i
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F Ty RE BE AT A AL ] =2 — , TR] st 8 BH 1k 76 VA 40 i 1
TR, BE Ak, M AME S 1 T K (ERK) 38 1T LU
1 42 iF VSMCs 1 4 1) T8 225 5 38 A 5 AS 11
KAENT, MAPK 5 5 38 #1598 15 1l /N Al 3 6
P09 401 JF 5 78 A% B L B2 v & 44 46 SQ B 1Y
YERY o 3 5 R oy, By I BLTE L FBE A,(TXA,) K
P A RURURE 1Y) 43 W6 X5 OIS T MAPK Gl [, F ) fig b
2R R oy, B, 16 b, 1 AR T B 32

1.3 cAMP/PKA {5 %5 i ¢ cAMP/PKA {5 5 i %
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Fig.1 Mechanism of Atherosclerosis
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i B (Coptisine) B TA 2y J& — BT B 19 BT R K A 24
Y. FENG %A 0 o5 7 5 % AS 19 £ 47 /E i 2 3
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TNF-a IL-18 FI IL-6 MBIl o 3 - 25 41 2 iR 56
AR R — A AL G, A E B A BT
S AP AL VE Y o 8 2 25T A IURE W03 = IR [
B AR B 5 0 AS, T H & 68 P00 p38 MAPK i i,
T AS KRR 2L B T e 8 R 4L (p) -p38
MAPK & H £ iK KF 3 2> TNF-a  IL-6 55 98 SE A it
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Bel-2 A 5¢ X 45 1 (Bax) 35 , A7 28000/ 148 A 1 4
M8 1= SAL J& M 24 FH A ) 41 5 K vh 4y 5 15 5]
() — Fh A N R 5 . LT WIE B T SAL 3% %
cAMP/PKA J5 & Fl T RhoA/ROCK #Y i , % 5 %t
W BB D RE R OB VE T o 3 A BIESE & L, SAL i
i PI3K/Akt il #1755 eNOS Wi iR 1L 5 , #2755 T NO
(A= ) R BE s T A i P9 B2 T RETY . NO A )
FIH BE B AR 25 51 S i A8 N B 4 R Y gR Y e
LIAO %55 b fF 5% b & BHL , 25 #F 56 (LEO) 7 i
1 W% PI3K/Akt-eNOS {5 5 3 % A &0 eNOS 1
16 2 NO 7= A, B3 i A & (H,0,) 5 5 1
HUVECs Ak W 8 01 05 F il 8 N 2 T 0 S 2
11 (Saikosaponin ) i i:f #1ll ] INK 1 p38 MAPK # i
6K SF, 19 Bel-2 9 % 3k, R 0E K & F g -3
(Caspase-3) Fll Bax 1) %5, 7F — & B2 B L REAR T
ox-LDL %S # HUVECs 7=, kT3 £ F WUk 5L
TE RSN FR Py 52 56 b 2438 ) | PI3K/AKt 1Y 363k
& FEPCR T A . 300G Ak n] DL ) 6 Ui 9
B 7 XK HE 4 1 03a(FoxO3a) 1 55 5, 2 ik 3
ZEeEZiY: o) G R e B aa o 1 5 [T

2.4 P/ =B R R, E K R AR T R A
oh R B I0 I /N AR Y cAMP K F I 0 ) Ca® R ik,
cAMP KT i3 & T 8y B, 1 AL T I, 33X 2 I /A
T S AL 2 —7 7 =B OR [E SR A 4
HE H (PNF) 1Y & /i s ™Y . 76 ZUO0 ik 17 1)
#F 58 ¥, PNF A7 4 9 G-Rb2 1 G-Rd2 i it | 4
cAMP/PKA/VASP 15 5 fil T i PI3K/AKt/ERK1/2 17
SR MINE T ADPIE S R I /MRE A E 8,
AL, BH I T i /N B 3 AR R A B TE B . G-RP3 &
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FASBAF Re AT EY 2 NS4y B 135 1) —
Fift KR A AL N cAMP K P B 3 T S 8K
PKA K #5i () VASP Wi iR 1k , VASP 1E Ser157 &b 1 ik
b5 % G F ay, By 16 P BEAK AN I /N B 3R 4E 30 AH
KV, NAM F S BT a5 W FR A4 T oo
(ATG )3l 3= 90 ) 0t 7N A 3% A A0 I /N Al 58 B T o ok i
Bk Sk . ATG ## PI3K/Akt/mTOR 1 MAPK
55 38 %, 32 75 40 M 9 cAMP K F B2 VASP Serl57
14 W TR AL, % 35 2 7075 S 0 NI K i s 2R

Lo TXAE B B 2 oy, B, T AR I A4 B B i
A BB EIER- . SRR (PQS) &M
VG 7 S 25 0 v i IR 36 1 43 L A SR U I I /s Al
254 (DA) Wb 78 550 )32 i H 56 00 1R 97 A
20 ZAEZ A —T ox-LDL #1 /4 i) HUVECS 4 4}
B mibgE k& B, 5 ¥ DA IR YT M L, PQS Bk 4 DA
A 2> HUVECs #8 7-, I I8 HUVECs 1 1) Akt %
iz £k K F , HoHL I AT BE 5 PISK/AKt il A K .
W1,

1 BEPAFTYAENAEHEXESERETASHHAR
Table 1 Study on treatment of AS by regulating related signal pathways with effective components of single traditional Chinese medicine
izl rhglj gk IR T R Ipd FE AL I
& TS I, JHE W RAER N ; ISP, M2k fF T NF-«B i i, I IL-6 \TNF-a 1915 ; Bl Bel-2 &KL, F
1% B 0N B T i Bax & [1 834
B A T 98 i S PRI 5 KT VBT NF-«B .p38 MAPK i i , 3 INK Fl ERK 1/2 195 iR 1k,
5K SAL WRSRIER N ;IR L W BKCEMS 7B T RhoA/ROCK Ml #% , 41l I 41 46 B 1 i 32 35 ; /E J T cAMP/PK A/
0 o B R T RhoA/ROCK/PI3K/Akt i %
pigtd iR VA% 9 E SN TE P TS KR fEMF MAPK/NF-«B il i , Bl 1k TNF-a . IL-18 1 IL-6 A4 B A5, 71 4l
p38 . INK [ 2 1k
(R VISR v < % 9 RE VL ANEOH B XUSRE VE T p38 MAPK G %, i /0 TNF-ar  IL-6 BB
AZ AN 21k WM IRANEIE KA TR ARG VEFH T NF-xB .p38 MAPK I INK 3 % , 755 A W K F 1 32 35, A%
AW K;G-RP3 B HLIL /IR YT p38 I INK W iz 1k /K F s /5 FH T cAMP/PK A 18 % , 12 i VASP iR 1k , [
% oy, By 1 M
¥ BEF 1 WD ALK 2RI R TR B % EE YEA T p38 MAPK R Akl %, FEIL ABCAL R ik
i) AS VIR AN TR B D ER A 25 SR VR T PISK/AKGE B, B AIK A 0E R T il MMP-9 Y 3K
#FEE LEO 0 P9 B T LA 2SRRI M VR F PI3K/Akt-eNOS {5 538 #
Se i LA AT P R R T AR I B AR VB T MAPK I %, [ Bel-2 B9 33K, T I Caspase3 1 Bax [ £ ik
JTsM¥ ITRLR 00 P9 B T A 45, B KL VR T PISK/AKtIE % , 41l FoxO3a#% 54 5%
=t =LRAFR,; HUM/MIRST LA IR IR 7R T cAMP/PKA/VASP \PI3K/AKYVERK1/2, F i oy, B, 1 HE
PNF
4T ATG PN IATT GO i A PISK/AkYmTOR \MAPK .cAMP/PKA il 5, {1t {8 VASP i Wi b , Fie A%
ay B,
WS PQS L MR YT AWFEB L EPCEH R F PI3K/AKE I, 126 Akt 2 fk

3 INEERE

25 AT B 2 AR 4 38 B A DG A S
BT 950 AS TE B AR B A SCHL TR B 58 ok Bk 22 . AR
TAF 7 38 4y W F 5T 0T RE T AT B TR SR AT
K088 SR YT S IR &, DL S BLRE GE BT AS 11
¥7 2L . PI3K/Akt.MAPK RhoA/ROCK }. NF-«B i
B%AE AS I it 72 v A R AE S 2 s VR, %
I3k 26 5 #% 43 - 09 85 R L4 A B T 0 AS 1 K
Ao T ALK P cAMP/PKA 15 5 18 5 I T 1 it g
W25 143, i SAL . PNF, G-RP3 I8 4% 4 Jz it [ 1) fig
4495 K BHL 1k 1 A4 T B D) BE L 40 LY cAMP K 1Y
T Ay LU A ASTE R 3L I R 7 AR L X
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