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Abstract
Atherosclerosis (AS) is a chronic progressive disease caused by lipid metabolism disorders, the
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formation of plaques in the arterial lining leading to narrowing of the lumen, a serious threat to
human health and life. Chinese medicine believes that external heat and toxicity and endogenous
toxicity, disturbing the body’s qi and blood operation, long-term impact on the function of internal
organs, resulting in physiological or pathological metabolites can not be eliminated in a timely
manner, the accumulation of the body, resulting in the evil overgrowth, the corruption of the body
and the birth of a new one. Therefore, from the “heat toxicity theory”, explore the formation and
prevention of atherosclerosis. Long-term research and clinical trials have shown that heat-clearing
and detoxifying medicines are effective in the treatment of atherosclerosis. In this paper, we se-
lected several typical heat and toxin removing herbs and formulas, starting from atherosclerosis
related signaling pathway, explored the inhibition of AS by gardenia, scutellariae, Simiao Yong'an
Decoction, Huanglian Jie’du Decoction, Xiexin Decoction, Gegeng Qin’lian Decoction from reducing
oxidative stress, reducing inflammatory response, lowering lipids, stabilizing plaques, protecting
blood vessels, and antithrombotic, etc. This proves the feasibility of preventing atherosclerosis
from the “heat toxicity theory”, and provides a new therapeutic idea.
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1. 518

SRR SR FERE AL A SRS BKEE AR T UTRR T JULAR I A e AP e L UG A T T B SRR S 5 . A2 He
KBS E DA — YRR 1] BT AR RUTRRESI KIS W T, SHESZIAKEEIG S, ZhAkIE S
FER[2] . BEBR 1 3 2R R AR o (Hith = BR ADRE S ) AN T 4R s 1, A2 IS 9 B AR () MERR T P 1, T4
N RGN, BEE N AR TR RE, JRREMPERE A, B AE851L[3].
FEPEHAR T 8 2 SRR ST HE R T B BEBR S5 75, TSR 25 74 2 FEHUE B e IR B [4]

2. ARNIREBURFHE

CRAX « %Y i “HASRHAMNEHR. 7 AMER—ANEIEA, BAEERZH, H
A H AN E ARG AT RS . MR A SIRBERRIA[5) . ATE R AANL, WA ANE AME R B P 7EFR
B AE T BERAR . AMEIRERRIS Y SR AR R0E, MR, ZAETM6]. BRI, XL “F
W AR, & BB B K SR ENE, KEZSRoaiEE. w1 “8” MUGET AR
Ft, MATE AR NEAE[T]. WTEMREERIAE SRS, VR AR FIiEm, ANBEZHZRER, 58]
AEH R, BEE 2w, NEREZ, WO-tE Bk, RZRE S TIRNARNGEE
22 SIZAIF (02 TG TR A SR 28]

B EA BTG IRR A, AT 20 2% BRI U A O AN, REARIG . O FEEIE, RIS S0
WRIR R SE . S RRLLIZSE 9] He AT TS5 28 (0 RF A0,  ATRESS T k4, MBKBE T, 514 R4k
i, RN EEEM[10].
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3. BHRKREREUNAEILE

GEHANE) it “OFMEK, NS KE, WA, HEER, F5 57 o OlkE ik
HEHAEEFEGNES, & ASMZITHIEIELL]. 11 AS BT OIS RGP . 9 NIMNESTE &
HEA R IR AT BELEEHM SR ERTER, XFEHREELKET, 2UARMRE

S B FE 7SI 22 DU J T #E[12] o AR — PR R A A, R s A MERFAHS R P £ 4 25 R o 2 P 4
RICER IR TR . 625, EIMmEr “ 00| ” 7 Ol R4 SE[13]. LSS
MIEAT AN, AENARBIBA I, B2 S0 “ O oRFE” AT 51— R M kAR SB[ 14] -

G BN “IAF RIS BRI T2 AS RAER B EEN R, SFAMEUHENEmA AS S5
PR3 0 LR 9 PO s ARLARL, 1 S 3 AT S B, T AS R B 56 300 5 S0P S o LA 8 20 e 5
0 I P RURIAE SR A XU, A, SE N A [7]. BRSSO LS R, TS 1L e A A
e “KEEEDERE” o UREARNZE, RENGE, (R TIRANE, SRR, i nl A
Mk, Bk 5 5N, BRAREAT M eI, Tl o & (s s, SARNZEIR N, SR K 2B,
FERFWRAIRAR, NIMNZS, JRgauEdr; [FRS KBRS, O, M. eResess, el &
[15]. T ASRTE K HIRE, JB TANE 6 &g 5 .

AT FRORAERUE, B0 (RO Frd:  “BNmz %, SAmEzR” . KEFARE
B, AS i S pHE R, RFEREA. Hl=g. LDL HERSEXREE S, mMeasEEEA
PEE RS2 R TR, BB AS B M P AAE ™ E AR A AL TR 1E—ile, R&TERIE
B16]. i) spdEH: IO, MAKAIT” o AS FIRIEIER B RO RN IR
Bl 1) E W 20 e e Wk I o A R R A A, BRIARIE DR 1, R ERBRAE — U AS BEER, KA ZE M,
DR 37 AR BRI OA AS BITRTTIRIIN[L7]. KRR 70 3R 5 #8525 T I8 AS M55 5 Il B i i)
AP, FRIER T, FRE AS BEH. [AHEFUE R 257697 AS MERINLHNKG B va AS 1R EEHT I
g,

4. AS X ESE R ETRIER RAHLE
4.1. p38/MAPK/NF-¥B; TLR4/MyD88/NF-kB &S @8

p38 MAPK (38 Mz FE BRI I A R I 22 IR/ 75 2 IR B ), J& T MAPK SR I R 51 [18]. %57 T
REA A P9 AN [R) 9 73R 0, AT 5 RS 200 B A A AHRE 9 AR ) 2 3008 [19] . p38 MAPK TEAH A H A 2 it
Jii FEAMMEAZ A SR th Rl e AL, L FEAR A% P p38 MAPK FI i NF-xB (FZIK 1 kB) AT ik, 0%
M p38MAPK, M5 5L K 22 ik FIiE 4 [20]. p38 MAPK 5 NF-«B 2 [AJfE4E & WA RIE < &, BIY
P3BMAPK # 03% J5 7] LASOE NF-,B, 1M 24 NF-xB #4101 i S ] 41| p38 MAPK [21]. Ji BRA 70 K B AS
BEBRFAHT AT AR 2 MAPK AHSGCHEERIA T, 76 AS RIRLFEF, p38MAPK @it i 5 40 B« AL
B A TSR AR, REE NI E ST, b B R R AR A i . [H
fF, p38MAPK it 28 i FALRIFL. AR T8 % UIAH 9% [22] -

TLRs (Toll 32 R) & —Fhoe K ey 2 Ak, REIRBIANE R M AR & A Z AWK/ TEE, BSE0N
P 442 [23]- MyD88 (BEFE /LR 11 88) i 1id B & — Fh A& SIS 516 TR, B 5 HALSZ /A —FF,
AT DA B Rk R 5 2 R E 50 AR AR [24]. TLR 15 5385035 TLR4A. MyD88 il NF-x<B =41
BN OA[25]. Ho TLR4 (Toll FE52 4K A)Ar Tl B RES5E4b, HIDRe £ 22 B0UE NF-«B @ R 15 &
(532 SN, PATTHLR I RIE R L1455 . TLRA fEARN S5 T e Ry i AT G B2 s B A
PN AT FE[26]. TLRA BERIA T RAR G, BIEEVEAE. A 2SR & B w4, vk S
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T RE ST TNF-a. IL-1. IFN-y fJ3RiE, 76 AS FEHL R AL bk FE A [27].
4.2. PI3K/Akt/eNOS; PI3K/AKt/mTOR {E5iE%

PIBK/AKt (BEMEEENLEE 3-1 e/t MG B)(S o1& Files, MMM, /eI REE =
IFERI[28]. X Z5IEBEEFEH NI, B PIBK/AKt 5 eNOS (—H A A H). PISK/AKt EZELEAIMIE N
Fik, eNOS F BRI - RIE, TEGUMLRE BT, 5. 2L DRI T &AM BES A 2 5[29]. PI3K/AKt
55 eNOS X WAL B AE IS A0 A . 734 B3 7 T A FH AR (E B35 22 R [30]. 7E AS i, Zhlik
FEETE B LA SR AN 4 4 B (1 9 =, K IR SN B 1 2R a3 ik il 5~ LA B 3R T 1) PIBK Akt i %
WEE BN, MBS NF«B, R RIE, (R RVER PRI, FRBS — RV JORE R
[31]c 1515 5 B0 Ja vT LA 2 0 PR 1 AR DG B gk N SR 4E A%, 0% eNOS,  #ifil] eNOS ¥
P AT AR ARG XL /B PAY 7 00 T 6 i S o P e [32] o

PI3K/AKUMTOR {5 538 i A AR 2 171 52 ARG B JR P15 55 5 M5 Y R (1 B IR A R A 1 40 i
B k. T2 M ERNESN[33]. HAT, PISK/IAKYMTOR 3B A N 5 Sk R AL BB 1%,
fIoCEE LS, 2 U FLR M, ] PISK/AKYMTOR B B REA R shlik e FERE AL [34] [35]. A WL R,
miR-126 i@ id 1] PI3K/AKUMTOR il B K5 H Wil 2, Ik 2 5 AR 2 1 75 5 R N 8 ik P Rz 400 45 405
[35]. AHIGHWFFTRoR PIBK/IAKYMTOR 38 ¥4 2 MU A2 B ) S s i, L R s o B2 AR K R AR T 2
RGN M R il 5 R U AR R, (RS KNS A A BB R [36] [37].

4.3. FOS/IMAPK; TGF/ERK; Galectin-3/NLRP3 {5 51& %

FOS/MAPK (4% R/77 2B L), 2 S59MAKR T, 16 AS M RIE ML 4% B BAE A .
MAPK {5 Sl 2 — % ERMNESH RS, HARZEMAEL ThREAHPIRE 5 7514 R[38]. TGF/ERK
(A A DR 7 20 B A0 TR 1 R ) i AR K TR =B DA A — Tl R0 97 0 I 92 005 D 0
TGF/ERK 15 5 % 5 H L0 B AE FEARFAE A5 A ¢, nTiT VSMC (N 2 4H )3 5H. VSMCs 1) 5
B AS R — AN R R . TGF-BLERK 25 U H RFERIZRIA, XG0 1 (i B K 25 5 i 2 1 g A
2, J{EHE AS [39]. Galectin-3/NLRP3 (- FLAEH &5 & 8 /900 /MA) (5 S iE Kk, Gal-3 & —Fi e & &
F, Z5ZMRIERMN, IHIE AS FIRAENLH . OFm R RER, Gal-3 ol LI EE N2 AS KA
Mk Fe i fa ks fabn , 7+ B 7L R B MG Gal-3 W FES AS 733 5 IEAH ¢ . NLRP3 BT84 i K ¥, 1T NLRP3
RS 1 Gal-3 P75, I Hok B ARSIz Ak 45 R B NLRP3 H1 Gal-3 [F2PA24k. b4, rGal-3 &
EHIN T NLRP3 F1 IL-18 HI3RIA, 384 Gal-3 it i 15 NLRP3 {23k 4 JiE /IMA B0 H- B 28 52 M Y IR 240 i 11
FE R [40]

5. BRBEHPARFGFIGA AS
51. #&F

NP ERMEYING T I TR S, (REH ) IC80E PR T, ANb. BF. i, B =S,
DARE K BRI, WERFIR, FEMFERE, FERO, KEIEE, AR SE[41]. JLil[42]5% &K INE T
FF R AR T APOE /I 5 AR I 375 A REL [ 5« ol = IR T AT 5 P38 A 2 1 OEL T I /KT, 400 ) A s ok
AL IITE R, FEiE I #0H] p38MAPK Al AKT {55l #% L1 ABCAL (=B IRt 45 & & ¥k 1a 4k A1)l SR-B1
(P E MR E A ZAR), T SR-A (HERZR)RIE, W% T AS HIRE. TEIE43]1% KINE T %
0 HUVEC (N ik i S 4 ) s i, 4B A IL-6 (4P 2 6). TNF-a (o BYRIIRFE R 1) 20344 ]
A, KLF2 (Kruppel #£HF 2)8 F & TR, MPHET PIBK @ER S, FIMANETH, X HUVEC 4l
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N AR, 5725 EOR R L 22 R AN o R G AS H BT PIBK {5 5 a8 B | 4 i KLF2 KA 2 fdihE
TR E T HUVEC Hif7 . Jin Z [44155 N R BINE 71 B35 PRAR T B0 K EH 23 rh AS iR I FR S . AT 17
FEAR T IL-18 (I 18) R4k 3F ATl i FOS/MAPK {5 S 401 M1 40 f i AL AN 3E M2 B Ak,
M S AS BB 1 - Fa s B .

5.2. BE

(AFHNHEY 08, EHSMREZE, Ao, i 5. KB, A EXBE. bz, Fiatt
PG, EEHGHERT, Bk, JRYTRE[45]. Xinxin Zhang [46]25 A R I B S R I H BT A R I I oS
AMPK/Mfn-2 #l P 1IL-6+ TNF-o 7K EHIH] RAW264.7. HUVEC 4 4 FETE 1, T2 AS i3,

5.3. M¥bEZR7

HE (T Hg) At &Me. X215 909, M4H60g, H 309, ThAUEHMER, WGk,
TN BUE, PR AT T Sh RSB AR R AL PR . SR URESE . I % PR ZE MR 4 25 [47]. T
ZLAL[48]5 NIV 3 22 & 25 LS 0| TLR4 f MyD88 ik, JFEAIHI R il TNF-a 1L-6 #5E KT
Rk, R BRI JORE RN, B REN R, i AS BEE . H ST R 40100 5§ %
W RE M1, M2 R REAT A% Ak K. NF-xB/NLRP3 {555, K] LPS (Fis 2 9H)i% 510 BG40 i
JiE [ o T 7 [501 58 N K I VU b B 22 7 nIAE — e AR L FESCE BRI T e, FE T 4% NLRP3 ) Ll TLR4,
SCATHIRE R IL-18 PR3] ApoE /N ESIKGE IR AR T, SRR AS #EfE . B HIF[S51]1%A
KILVY b 55 2237 AT HE 0 SOD (BB A WAL )T 77, BEAIR MDA (7 1) & & 99815 NLRP3 R JE 1A TS PE,
HET IR AS B o FEAERR[52]55 N A BLDY 4D 55 227 ] #1iH1) NF-«BmRNA ik, H| 55 87, 53]
bt AS 1EF .

5.4. REWET

HE (NEY HEUESE9g, 35 69, WiH69, M1 148, AgERIEK, sz
FOPHERIA, FrvAsScCek R, =AEAGEE, CEUE, i i, WHREE, ShaliERE Ik RE[53]. FEEN[54]
R BRI AN AR BOE DD RRER T, IR AIERN, RIPIME N R, X AS EE|—
SE TR o T 24040 [55]45 N\ K B B0 MR 537 & 24 I35 AT 40 TLR7. MyD88. NF-xB %3k, T IL-14.
IL-6 2$4E R F3RIE, MR IRAME R IE RN, Z2ff AS. DEFC[56]5 N K INARAN LS, JIEMED
ZEfR T ApoE /N AS T, GRS, HEIEME LSS ATk PPARYINF-«B 4%, I/ F
AR AL, FEAIK AS RIEK o XIGF[571ENKIL, EiEMF 7 i & A BB (lipoprotein lipase, LPL)
IR, SR A R E AR, RIEIRIIER, 2% AS L.

5.5. JBibi%

HE CEEE) , 4R 6 9. 3 39, % 3g. AT HNASKAKEZIE, i “ =%
AR, JEIRE K, AT IR T ImRTTRT A E AR, BUERAE, 1 AR ARE[58] . T-4L41[59]
S NI 0o 5 LTS P 40 ox-LDL AR B AR 2 ) RIS ELE A B ok AL, ke AS R .

56. BRZEZ

HE (%R , HlohER 159, #iE9g, HE 69, %99, A NKMH. HAEZ), Bk
WHHREZA, FHRGHRTR, FMBmR, DR fEE, WG B [60]. K8—[40]45 A K I E AR % i 10 il
NF-xB/NLRP3/Caspase-1 i i FIH0E Kz E AN 2 TRR R, dkimiimd IL-18. 1L-18 S5 PER TR
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JBORFEE AS BEHL

G AS 15 T IEER AR OCHE /il SR “ IR 17 .

Table 1. Relevant targets and genes of Chinese medicines regulating AS signaling pathway

=1 PHFT AS ESEBRNEXERARERE

AS HHIRHE i S K]

ABCAl, SR-B1, F, SR-A, TC, TG, LDL [42]
IL-6, TNF-a, KLF2[43]

iNOS (M1 #7%) mRNA, IL-15, Arg-1 (M2 %)
mMRNA, 1L-10 [44]

Mfn-2, ERK1/2, p38, JNK, NF-«B, AMPK,
IL-6, TNF-a, PAI-1, MMP-9 [47]

TLR4, MyD88, TNF-a, IL-6[48]

iNOS, CD197, CD206mRNA, IL-4, IL-18,
NF-xB, NLRP3 mRNA [49]

NLRP3, TLR4, Caspase-1, IL-18[50]
SOD, MDA, Nrf2, Trxl, TXNIP [51]

IkK-f, NF-kBmRNA, 1xB-amRNA, NF-xB [52]

MCP-1mRNA, CCR2mRNA [54]
TLR7, MyD88, NF-«xB, IL-18, IL-6[55]
PPARy, NF-Kb [56]

IL-18, TNF-a, LPL, TC, TG, FC, CE, PPARy,
LXRa, AB-CG1 mRNA [57]

TLR9, MyD88, NF-xB p65, IL-18, INF-y[59]

CD206, ASC, NLRP3, pro-Caspase-1, NLRP3,
NF-xB p65 [40]

gy F5@E%
p38/MAPK/NF-KB 15 5 1 4 [42]
A1) PI3K {5 5 i #%[42]
FOS/MAPK 13 =i #%[43]
HEF[45] AMPK//Mfn-2/MAPKs 15 =18 [46]
TLR4/MyD88 15 5 i #[48]
NF-xB/NLRP3 {55 i £ [49]
ol BB 22
VB T3 %AI4T] 11 Ra/NLRP3/Caspase-1 15 25 4[50]
Nrf2/Trx1/TXNIP 15 58 B [51]
lK-B/1xB-a/NF-xB {55 % [52]
MCP-1/CCR2 {5 5 # #[54]
TLR7/MyD88/NF-«B 155 il 4 [55]
At =
HIEfR 53] PPAR)/INF-xB 13 5l #[56]
PPARy/LXRa/ABCG1 {5 5 #[57]
1502 [58] TLR9Y/MyD88/NF-«B p65 [59]
HIREZEZ[60] NF-«B/NLRP3/Caspase-1 [40]
6. &g

KADSK, BB, B NAFRE SIBRN, AS KRR HRIZE LT, T AS X5
AL B B B R A, PRIEIRAE AS BORA IR+ BB, rhPRaE “GGHNG Y RAET
LR GBS HAt EIR S R RN, RS0 RPIRPNA I — N EZN AR . W “AEEIR” ARG
AS, JfEXHE AS TR R ALRS Rl B RE Al b, S5 G HHERTR, MRAEIAEMRRAE, BRI P
Wi, EROEE MR, AR L0, PP R R A R e . A Ik R 56 B 2R Al S
IR IR R B SRR [ 37 FAVIR 253 25 W RS AS MORMR B R BRIl R e B, I AL, PR
REFRRR, CRIPIE, $TARRIER, Box T REFMIPBARCR, NhbELSaPie AS 1= EIaT 8
A -
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