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Abstract

Atherosclerosis (AS) is a chronic inflammatory disease, which is one of the main causes of cardi-
ovascular and cerebrovascular diseases, and poses a serious threat to human health. The patho-
genesis of AS involves the interaction between lipid metabolism disorders, oxidative stress and in-
flammation, and the inflammatory response runs through AS. At present, there are limited clinical
studies on anti-inflammatory drugs used to treat AS. At the same time, traditional Chinese medi-
cine believes that qi deficiency and blood stasis are the main pathogenesis of AS. Buyang Huanwu
Decoction is from “Correcting Errors in Medicine” written by Wang Qingren, a physician in the
Qing Dynasty. It is a representative prescription for nourishing qi and promoting blood circulation.
It can exert anti-AS effects by regulating inflammatory signaling pathways and inhibiting inflam-
matory responses. The whole prescription of Buyang Huanwu Decoction and its main chemically
active components can co-regulate and jointly intervene in the occurrence and development of AS
through multiple channels, multiple targets and multiple mechanisms, and exert anti-AS effects.
Therefore, this paper will review the prevention and treatment of AS from the active ingredients
of Buyang Huanwu Decoction single medicine and the relevant mechanisms of inflammatory re-
sponse involved in, to provide scientific basis for promoting experimental research and clinical
treatment of atherosclerosis.
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1. 5|8

BNKRFEAE 1L (atherosclerosis, AS) & —MHEPE S AE PR, 32 B I 9Bl ik A S A T S IO AR R 4 i
SRSL o PZIAR A O LB () R B R R 2 —, X NS R ™ B . AS 22 S BB AE . BEHUE
ZARNMARTE K, HETT 5] RO IUEFE. i 46 45 ™ 8 5 3

AS RIS B AR B B8 8L S SO 0 2 [ AR BRI 1], HAh SO IR BN B % 3 AS 1)
M2, BRI (AS)TE R LT . S AE s & RS R R 2R R, 5 S A PN B 400 e 453 £ 0 g ol
RS, T B B EE S AR B . BRAh, 300 B0 N B IR S R TR I o T, HET (ke
ZANAAN T A0 B R B0E v BN, TRk 4n MR HE R 25 80 AS JE I 32 BURFAE 2 185 B 11 =)
FOE AR JORE, S FE AN M AT AR A S R O R A L R -1, BUE A400E, 5 B0 T LG
Vi, EVERMOAT T IR, SRS R . SN, AS JE A ER I G AT A
fRANARANERT, SEUNLE FIgNINR R A FET BT, B ZIE B 2 AR . H CANTOS #F7¢
ZESUAT S, AR AT AT DU 3 PR O ILRE B8 R 25 R I R CRP R TL-6 45 KRR G MK, 1 I fig 7K )
TR MAE2]. Bk, CANTOS WU APLRIGIT O M B T HEA .

H AT R F T 697 Sh kR ARG (AS) IR 2 29 ELHE V2 (BT R 25 REE o) s e L R 29055 (3] T
ZIARZYT, BOKABRT T2 250, (HRE T TR AS B kKA BRFAFNT AL T8
BB, %2 2 IR SR B HAE AS WY @& M. H ATRF ST AR SRR A IL-1 (5 5@ 1+
PHT, EaE PR ST RE BRI, Mg S, I H H BTSSR X D, RIS REAHE T FIIE R
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.

RN, PEEUKHAURILA R AS RUETRNL, ISR IR AS METAREL —(4]. HRIEE
Pt EEUIEESCE BT (EARECH) | R TR LI IO AT BT LIS E ) 4 B3 L L9
I NE-B S 5 BB, WEIRSORED T 2K, (47 TNE-o 55 S5 0L 0 B0, TS 5057
BB REREALRI TR TR, A SR04 BT T 05 S0k 254 R A BT T A R RO B %
TERIBLR, WHEER BB LA LR ST AS LRI

2. ¥ PEET AN AS BY4I R E A

T, HEHCOREMA, HAFMAT AV, AIENmAT %@, A, HH NS R
HEREN: B e, RNAE MK IR GEAERUTIL. %2 h. BHRY,
HFHIE T RIT AS R RAE T HR D 2. FHREZ . JRITB1R2[6].

2.1. |E

HERBETAAY, HokH. MR, BT, B, HAVSTE. SSER. RKEM. 17HEe,
JEEHER . SUBA NI EE NG £ G RME Y 5 1 3 B R B TR 22 . A%
WOy E AR RS, B, WL, RIS, AR, WA ZMAEER, WarhuiE. F
PO . IRE R RGIIRE. R B ST BOE TR AL, FEXT AS B RUR
S EEAREE RSP, R IS Hrh, m e E @ T CD40 {55 AT FEK TNF-a. sVACM-1
LRI FAKT B NLRP3 SR EARIE, RIEFIRAEM[8]. SIS0 B FIES:, =-LMEKEER
R B BC AT AT I I % NF-B 15 55 JMHISOERMAIME T, KIHEPT AS FITEH .

2.2. 7%

IR JE TIEIAGG, U, PERCE, E. RS, DIROIERGRIL. IR . AN ER
BHEYAT 8RR TRAR, B2 i R, BiARAE . RATHIZEER 2, BdE
ke, Proafb. Huse. BERE. PUMOR. DUIAS. DTS ATURBSEITH[10]. RS0 TR IIEAL
B2\ ATEGHE . SRS BN IR AT DU KR AR AL AT RO oy o o, ATl d 4% MAPK A1 NF-«B {55
B, A0 P SR SE A RS . BRR R TEA I E TACE . R AR AN T A DR LA E -

23. )

N BT A2, whE, MR, HARF. JH. 0%, BERIATS. SBERUEBRTh. HAZ
AT BEAR BN E TR ZE . R FEA RIS M. 0%, AEEHG
TR ik PishlicRREEL. Bratb. PUMR . Brltin . FUMMMITEES[12]. ROES13])%T
B )11 SR ZE T I 3 ISR AT AL 1) W0 2% 25 BRAEAIF S 0, I RR AR e 3 R 28 A AR O iy, Wldd
TRAE SN . ROS AR, AR FACHISE, 4% PISK-AKT iK%, HIF-1 @825 2 AME SIEEK, MR RN
FALNI . M AVE FEY) AR A 2 7 T AN KR FEREAL, RIEIIRITE R . BoB o T BT8R (FA)
ZIPRA/E WS UE B FA AT 4% NF-«B. Nrf2/HO-1 565 S i@, 0] NLRP3 7P/ MARIA . Hi| 20E H
TR N B2 FER, TR IEST %A H LGS s Bk e AL 14]

2.4. HI3

HHJETAMLZ, BRHE Y, MR, BB T, 0. =S GANDRCEAEAMLYE L. 4R,
IR IEAE . NZGEAON TR RHEY S H R TR ZE, B R N AR VLR DA R 2 B
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MIHEF ZMAEER, Bt PR . PURBUE. PU AS ZEH[15]. ZERREZ[16]552F FIWF 7L
LB, M LLE S NF-«B. MAPKs fl Nef2/HO-1 {25 3@%, KT AP-1. iNOS fll COX-2 &%
15, EVELNI R AL, F0H]SORE R F AR, M Ik 28 h ik s AR AL R A

2.5. Hk=

BB TGz, weEsH, Hr, HOg. FEeMXBs. i BaE am. JEpmE. kg
Wi 22 B DI N ZGEAL 93 R s Lk ) B AR 7 ERIME, BUE . SR Rk 1
Wy . M- RAZ RN, FlanOmifE Ry 76 AS. MEORI . Pk, HubiE. T
ARG R E DR SEAE A 17]. BRAZXE T JE AR S B (0 MU uE AR AE L # A G 1E, Re a8 BRAIR FIE
R N M5 o BN JEEBEMAIE, BRAZn] AR /> NF-«B et B S idE HoAx AL i 77 =X,
KRR R FHIThAE, M HCEIE A BRRAS o ST ESEE, B AE#E (L iE NF-«B mRNA ¥ 5¢
A NF-xB Bl ARIE, FHIEEBAENEIER18].

2.6. 0tk

IAC)R TR MAGHE S, WRrtes, MR, BOoH =%, BEFRMEZ. B bmmIi. NG
NHAEAE . KRB N EESE EmEE . RIS, o iR SRt o)z . B
AW FERY],  LAEA DO Co NI R e R GE — € AR, 1 HOE BAT PURBUR . PR P LEs
ZRPLGEIETE[19]. AHFRRYI[20], FILAAEREOR A FLEE A FFIGT LR 2 FE T ii, iRk
FAEWES MBI AR, SCEME SR AT IE A E R, RIEOAER M . I RA
FERHT FCAUESE 1 2O S ML P ECE B < TR AR B Ik R SR B A o I S B VT P T 2%, R T2
TER A E -

2.7. M

Wl g BRI, MEIE, BREL ABFBRBERE =2, DhRCNTAHER. B RR. HiubE. o7
NS5, HEFZMZERAIEEAN. AR, WK%, AIEHFERICIPIEIL. ik, S,
RS DL NP 2210 % 0o vifs I 38 8 Js 2 W) i 4% NF-«B/NLRP3 15 5%, T NF-«B, #l%#] NLRP3 %
i AMA TGS e NI SORE R FRIE, SCEBEHRIE R, RIEDUSI KB AR AL VR I [22]

3. MAERREEENF

RIERNAFAET AS RAEKRE, MM FRIERNMPESERES ., 8, FEAHEUTANMETE
#%[23].
3.1. HREFZEF-«B (NF-«B){5 SiE %

NF-xB {5 S AEL NI H S5 AS TR B B RE, A0 55 JORE SN« A4k N . 9 B2 i fL(ECs)
B T, FHULVSMCs) AT . %05 5 m s {2t AS = AR AR R, 1T P NF-«B {55
AUREDL AS BITEH[24]. #RHF 222515 R ILANHIE Fi7i@ 5k T NF-xB p65 mRNA K NF«xB p65 £ /1]
Fik, WA T EHKGEREEIL KR VSMCs IEEE, AT AS HITE

3.2. ZHFEFENERBEMAPK)KBITES B

MAPK 15 5l B S5 Fer BB B A B S Ry, IR AR T Z R L. 125 i
A Lo ISR R A AR AN Fe v R 9E EE AR o I FLB P B At MAPK JE[R, b p38 MAPK
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FEZHRIER NG 5T RN, AR A K PSRN, p38 MAPK #GE, JFE
AS R K EAFAE26]. WFFN LRI, #NBHIE 37 AT LA R B 2 Fok S i 35 sl Rk ol A s AL A Y /N B,
M S F ROS & &, il p38 MAPK. ERK. Cx43 & A MIRIEKT, [FI#E Cx37 & A KFREKT,
oSO AT D ) B B R D BE, AT R AP AS BIPERI[27].

3.3. CD40/CD40L {5 =B %

CD40 J& T TNF ZMEB KR R EER A, 1 CD40L & HitiA. 4 HEL AS i, CD40 5 CD40L 454
WO, HENGHH A0S NG SIEIE, GRS T NF«B 55, ERE & AR AR BRI ) R0k, 5l
—RHITIZHEMERRL, S5 AS FHEFE[28]. BF 70 R BN H IE 37 A 2508 4 )1 5 e T DL
CD40/CD40L R JE(E Tidg L T, HIHIH LR B AR RS I8 95 DA 7 BRVRETBC, %o A ok ke I A 28 K
BRI 2 2 LA ORAE I [29] 6

3.4. TLR k4SS 1E %

Toll F£32 44 (TLRs)BWUFH BERE 73 L IE T 88 (MyD88) /M 4IRS Sk, (2R HrR A 1 1)
FeAE, fE AS URFEEEMPMAMEH[30]. FZaMikiEUEH[31], HEM Y HRANEIE BT AS ik
R B2 5, Al@E ] TLR4/MyD8S/NF-xB 4 5EAS 5 M B S, Ml E Wi m M1 BUakit,
AR ML JNE S L, MTTRESE AS WAL . 45 5 77181 s W) S i iE B, MPHIE 1137 v] i 4% TLR4/NF-«B
A PI3K/AKT/NF-xB 15 5@ ¢ 4il] NF-«B, T8 T TNF-a. ICAM-1 fl MMP-9 %&0E K 1381k, SE
Wbt AS HIER[32].

3.5. FEMEROSIKBIMSSIE

NADPH S MEFNOX) & —Fl IZAAE TN ML A B 4 A(ECs) L& T JUL4H fd (VSMCs) 554t
i F R AR, 2 ROS AR R B B EALERA . NOX AT LA 2 R R Anguma I8 7 AR IR 7 0 s b 45
Wi, JEEZR T AR ROS. ROS ZEAUMI A LIS E S EEEM. 7E—S&0T, WeEKET. &
MpE. FARMESEGL T, NOX BN ROS A k. X&FHMEMPIENRG KM, 5IREMNEK
S, H AT DABGE NF-«B 8 H, A R VR T RIA[33]. Xtitk, #iybs5EnseiaRm[34], *hHE
Fimnl Lhd it bR R — A A A B (eNOS) R IA FHM ] eNOS HIMHBESE X, 7% NO BB
I S RE Rl T HIRIB KT o BRI, 0 BH G F132 T LA 382 IR 98 3 s I8 19 A 7 T 72 11470 20 ik o4 A it
HH(AS)IEH -

3.6. BN/ GEEESTFHERBETFJAKSTADESIEE

JAK/STAT 2 —F B 70 F00(E S50, nT O 2 M Fieg, R 2 s
THRIE. JAK/STAT {5 5IEEEEM AS FITERG AFEILE N EAM(VEC)hRE &AL P L4
(VSMO) B AT F LA S SORE QML IR [35] . G S5 00RF FCUE R, AMHIE AL AS 1 E A MUK
SPRER, N T JAK/STAT (E 5@, i 2E R, RIFERNHIE FzPt AS RAERIER[36].

4. BE

ANHIE T B TT LT AJ2GH . BIELER . IS0, POBLRRSSE 1 21 sy RERE A
il NF-«B 5 588 RAEK T3RIK . MAPK 5 585, IMAIEH LG, 2B ZHLHIHT R 1E
HY, BES T TRENBK AR BEAL AR A RV R o JEAE R, SRR SNE CL O ST K SRR RE AL T FA o AR
29T AN IE Tz dn e SR AL A ) S kR A A A P O BIE AN SCRREL D o R, AT R 2L
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DRV A EIE T TUR PR SRR AEREAL IR B AR, e 502 ZEWE 78 05 h At 254t fer 25 5 kR DA

FCEATHIMR L S TR 22 s WAL T BAE R o BEAh, AT EEAT BRI R 7C,  DME 4
o 7 i FLAE VR T BN SR AR RE AL T T A A o KSR TE 45 RASDURENS 3l Bk ok A A0 ) SE B8 TE SR (1A 2
R, AT NI R IA T T R AR A HE SRR AR .
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