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Abstract: The formation of coronary atherosclerosis is inextricably linked to oxidative stress. Excess reactive oxygen species (ROS)
damage endothelial cells and blood vessels, which in turn causes an imbalance of oxidative and anti-oxidant functions, resulting in
symptoms such as myocardial hypoxia and ischemia. In the past decades, anti-oxidant components in traditional Chinese medicines
(TCMs) have been widely used in the treatment of cardiovascular diseases including coronary heart disease and hypertension, and
medicinal food homology TCMs have attracted much attention in the field of medicine and functional foods because of their natural,
healthy and widely used characteristics. In this paper, we review the mechanism of medicinal food homology TCMs in the prevention
and treatment of coronary heart disease by regulating oxidative stress-related indicators and signaling pathways, with the aim of
providing reference for the further development of coronary atherosclerosis prevention research and the development of homologous
products with coronary heart disease prevention.
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Fig. 1 Effect of oxidative stress on coronary artery atherosclerosis



« 5584

FED 20224FE9 8 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

IARZGERRE TR, & 252 & A 2 Fh
ARGy, a2 2P B Ak
H RO e Ehr s s MR A A R,
BB/, O BRI T S 8 0 77 1)
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s Lo S8 TR I R SRR, W
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BRI ML 22 B DA I B BH 2% 1) B 8500 o« 25 8 1A
PR R RE 2 A 2B T AN
WOEEE, WEREHEELRAER -, 4R S .
21 AB

NSHENLG I T b 258, RLEA KA T
R MR AMEAIE . AR, B K
DR, AERYT LINVE RGPIR B BA T Z 1N AT
5o NZFEERSBIHEASEE. AS2H.
iR AHR. APk, T & 2 KR, DLk
BT TERR B B SO LB A
SRR T HRAX 4 R G AT B A P4
21,1 AN Z B H BER B L EE -3- A
(phosphatidylinositol-3-kinase, PI3K) /& ¥ B
(protein kinase B, Akt) »&—2K% W5 518, MY
HA 4 Bk TSEThRE, SR A AR
RN REE BEERPL, AZEH Rb fEIAS

S ERNER RISy, ATl PIBK/AkKt
& T E R R A R YE, I8 ROS XL
00 BN R, AR A N . NS 2
Rby i) %8 A B B [F] By 38 AT 4% Collage 1+
Collage 11 A Jig J5i J2 5 i & J@ 55 B B ( matrix
metalloproteinase , MMP ) Fl ¥ 1k & K K 1 -B
(transforming growth factor-B, TGF-B) /45 5 T
/7F 2/3(mothers against decapentaplegic homolog 2/3,
Smad 2/3) HIERIA SRR M E h ki fk12el,

¥ B2 #H5CKF (nuclear factor erythroid 2-
related factor 2, Nrf2) -Hi%a b B7cft (anti-oxidant
responsive element, ARE) {55 1@ (Nrf2-ARE) &
9 B IR BB A B . T Nrf2 /RSN
2 0 BB A AR S A A 453 40 1R DR B S PR 7
NS EH Rby BT IE Nef2 BoGiZiE s, 5 SPE
A EE E SIS AL R . B 7R, MMP-
9 5HMEEEEE LM, MMP-9 5 RGER L
DIFHSG, MMP-2/9 HIS0E S ik i s 21 A

T8 B4k S &8 B D RERERG A2 BRI . T NS
R Rby Al ER ROS AR MMP-2/9 JEJ5KF, BA
I A A BB A TG S SR ARSI AL, HEI %
A KR ¥ B1 (transformation growth factor-B1, TGF-
B1) -Smads {5 5 EKAH G728, Chang S 7T 3K
W, NZBH Rg vl 85 K 5L TE VLR W
(creatine kinase, CK). HEAYIEALEG (superoxide
dismutase, SOD) 7L i Z i (lactate dehydrogenase,
LDH). % LAg (lipid peroxide, LPO) FN#5 Bt H
i SH Al (glutathione peroxidase, GSH-Px) Jif
71, FEARESEAL BT « R e 4B L OR3P PN 2 4,
e o VLB I SR A IR« BEAh, BkGE BRI Z
B Regs SEadr AATTHECA M, 7E VS N B Al
Mg 200 BRI V) 33 0 S5 T BB T N 2 28 Rz BR
Fin &P BT ORI
212 AZZHE  AZZPE (ginseng polysaccharide,
GPS) & —KHAEAREWTT. Pra Myt E/EH
(1) 22 BES AW TE P i oy B T35 05 B2 2 1 et
TR B, GPS A B AR AL R RO LR A
& (malondialdehyde, MDA). —%&fL% (nitric
oxide, NO) 7K, F&mEBUAMHUEMAKN, {50
TR RO IR A4 B 45 M 55 HE 51 HLig
BriEw . BEET T ARNRN, NS ZHE AP fE4E
R A A PR Vo JUL 0 R P 28 R A T e T T R 2K
=, FENH: D RIS R AR AT,
PEHISHML B3 C PRI, AT 3G Co JULEH o e v
#H =R (adenosine triphosphate, ATP). ¥ &
(oxygen consumption rate, OCR), $&F+-2&FifA DjRE,
HE—BHIHJHT- 8 [ Caspase-3 1 Caspase-9 1%
file, NHEIAIE T (20 TR SR 2
( glucocorticoid receptor , GR ) Al M ¥ & = &
(estrogen receptor, ER) HFKIA, Ht— 5 4%
1 49 Ah R B @ 2% (reperfusion injury salvage
kinase, RISK) i@ . (3) 7E RISK il I /5, AP1
HW A KA NO & B (endothelial nitric oxide
synthases, eNOS) BEFRIL™2E NO, PREFILE 7K 7,
R FMAEFRARRS), H T FTIE S A2 2 PEx0
JIE R DR AP 5 8 1 o S PV O LA B 2 A A
5 0E RISK JEERZVIAHC, (H2 A HAd L]
Z 5P ER, TEE—DWI. XN S
NS ZWEAAE A RINETE RS DG O, EARIR
ANFFE, DU A R S 3R 55 3.

NZEVE A3 B516 et Co s AR FEATL AR DL ] 2.
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Fig. 2 Mechanism of active ingredients from Panax ginseng in prevention and treatment of coronary heart disease by

mediating signaling pathway
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M. RS F L2, 28R, 2
MiETTRSE, BAPUER. ik, bidEih. He
AL OR3P 55 T R
WS (astragaloside IV, AS-IV) J& M

T%EXEH?EE‘J%?@E%‘@EQ%, I T e S

FRo AR, AS-IVA IS AL . 41
{HE&{UZ D RFEFAEEER, 1E ig W R REIR
BB\E[L%%EPTTA(W?U AS-TIVE®L, Qiu ZEB7H 75 K I AS-
IV RT3 A5 fe AR &AM Bel-2 AR X B
(Bcl-2 associated X protein, Bax) /B jtkEL4H -2
(B-cell lymphoma-2, Bel-2) I T-{5 5 @S 3 0oL
e, HAERMLHIWT s 5F#(K LDH A1 CK 3%, 7+
& SOD Al GSH/Z e H Bk — i (glutathione
disulfide, GSSG) fH, fem LT AERSE, )
il R A K08, AS-TV 3 R 4% 20 41 fa i
A T2 A 2 (recombinant nuclear factor,
NFE2L2) -ARE {55 i@#, {eff NFE2L2 ¥ 3#
W, IR BTGB s, G/ b R 4
7EBR ROS RS, LUABIHEAIIERE, 57—
WFFEUESE AS-IVA]_E i S8 A 1 i 4 19 Bl s
ARy H S A T -1a. (peroxlsome proliferator
activated receptor y coactlvator-1a, PGC-1a) F1Zki
R ¥E S [K-F A (recombinant transcription factor A

mitochondrial, TFAM) ik, it ROS FlitJ5i 7Y
4Hi 1T (nicotinamide adenine dinucleotide phosphate,
NADPH) HI4, Rt Zebifa B A& s, A
PUEARE J1R ORI 2 2R A . ALk, AS-TV
IETTHE N eNOS ANO /KT, HABLENLH AT g5 JAK
(Janus (8§, Januskinase) /55 ¥ SR 05

¥ 3 (signal transducer and activator of transcription

3, STAT3) iBERAHSE. AS-IVEiIE & CoIm HITE AL
il WL 3,
23 £E
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RZE, CRBZAME) dB L AURSE, WR¥E, &, F
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Venkatesan“Oiff 75 & B, 2238 3% Al I8 FEA R
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HEBGIRRE I GHIEAIE OF /AN 5 A NN T 2 N T e R NG Sl O
W EHERE RS (B-glucuronidase, B-G) FIREJHIM
A EEH42, H4h, FMEAFEIK CK. L
PR ¥ % [F] Tl (creatine kinase isoenzymes, CK-
MB ). LDH. K& % R # % M ( aspartate
aminotransferase, AST) W& &, FHiEbidEALA
(H202) SR AM, 8> NO & & i ]
NOS FIE P o 2238 Z0 O JIE R ERAPHLIE 5 950 41
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Fig. 3 Mechanism of astragaloside in prevention and treatment of coronary heart disease
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MDA CK-MB. AST. LDH. & A 5L K] -0 (tumor
necrosis factor-a,, TNF-o.)« 4l id /1 % -6 (interleukin-
6, IL-6) A1 IL-1B /KF-, M| p38 %% Rl
(mitogen-activated protein kinase, MAPK) %1k, 2
re AT G T R AN T A 281 ORAP o LA P 148490,
242 HAZWE  FAZHE (polysaccharide of

ophiopogonjaponicus, OJP1) & L] ) B A1 S 5% B i)
HH) 2 . DR LR, FAZPERA N
FOME TR WIS IPE. $Emmy e ge /s, W
Fo g% J1EAE . MDA #1A N 72 4 B4 1 A0 24 il 75
PERE PR, Zhang PV B 72 H OJP1 (100,
200 300 mg/kg) AI DL 3B v 40 o) S Ak ST
PrEMpIERE ), R PTELEE (SOD. GPX
A CAT B & LA O 2 MDA & & F7t,
PRI E DA S 53 ER AU B3 BRI B JR o 1O UL
Wi [EIT, OJP1 fE 2 22 bl IR K SR LI NO 7K
¥, FERIN 2 3-1 (endothelin-1, ET-1) 7/K°F, 4E#r
MAE P4 ~F45, AT ERAP R BRU RO L I RE
2.5 )3

HIHZH PRI, SRR SRR .
(HipyARE) diddl, JHea—IIx. —PIi.
w155 . MARLHE TR, LA IE I
HNEIT M2 D28, 7 rf A /N S8 SRR A
TERTE AS J7 H R R E B,
251 HHZHE [T EZ M Cangelica sinensis
polysaccharide, ASP) 7E 244 & & 4w, HHAAK
wE, ARSI PrARS . FEEmeE. Bt
FALSEDI, ERA R FARE, miR-125b-5p 5
O ME IR I R B IA G, AT LAd ) O L4
JHL R R T PR SR R o I 9 52 0 LS BB P 52
Pan 5553038 ik 2 74 A4 i 2 A R AR A, R
ASP A i 5 A AL B i B R miR-22 (RIS,
PALIE PIBK/Akt FI JAK/STAT J@#%, DL ik
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Z 55 4 B BA B RN T 0 B LS S s 4, i i
N B 451405 = 22 72 ox-LDL frid i, 1 ASP 7]
I8 I O ILE N B AR K R F (vascular endothelial
growth factor, VEGF) -Akt {5 51HH, i3 NO /K
SFFI HUVEC ZHf0H eNOS /KSFHE I, - AT a4 i

BN B A A o
252 FUELER P BRERSZ X VI R L A AL

PR, A SOIAT (R A8 L1~V JUL 2 B Rl A 2 A A
P54k, BB IR PT R R R A N R 4i L R Toll #E52
& 4 (Toll-like receptor 4, TLR4) /K FFRIA,
i) RS T E %A 7 -xB (nuclear factor-«B,
NF-kB) ik, 5410 & 40 B 55 Bt 5211 (vascular
cell adhesion molecule-1, VCAM-1). [M#&ERFEAL
R E R &AM 1 Coxidized low density
lipoprotein, LOX-1)+ MCP-1. IL-6 Z5F1A7KF- T[40,
AR RIS, S A T AS o BEERE .
2.6 Af

AN 2020 FEE K PAEMEREZ R B X1
WEE LIS R A ' REZAM, W, K,
SN, BAUEEEE. FRIAEREZ TRk IR
I AUR, SR AR 2 hE, S R
BB E P E L FRIpE . $EE sk dT. RO
MAERIRE DI RE .
2.6.1 AZHE ZHEEEN AR HRERE R
SEAEHT, (HPEZGHL) 2020 4R EE £t 2
EARKT 25.0%. BB A ZHE (Dendrobium
officinale polysaccharide, DOP-GY) &8k A fiftrh
KRR 2 —, Zhang ZEPOF LR, A F &
(6.25~50 pg/mL) ] DOP-GY W] & Zf4{% ROS 4
B, MM ERT HoCo OOLAHAE,  FEFEIE MDA &3,
#4Jn SOD. CAT. GSH-Px #&, HAREMNIE
YEPUEALRE T . DOP-GY Al Jk/b> ROS & & FEAK
e RIAR AL, NI T8 Caspase-3. Caspase-
9. Bax AL, HIEPIHTIEA Bel-2 ®ik, A
O ERE T ZRRIAATNRE . Fan 57K, 1. 10
mg/L E AR 2T EEI AS B A
SOD. GSH i&#E, B#fik MDA F1 GSSG /KF, I~
IH 41 B 1] 25 B 4> F -1 Cintercellular cell adhesion
molecule-1, ICAM-1) F1 VCAM-1 Zi[ft 531 /KF,
Ot LT PN R A i 8 o 2 A
2.6.2 Mt E W R R IR, AT
LLERE ROS, &A1 LDL 446N ox-LDL, i
RAEH B4 . Prince S8BT FLR B, i 2 AT

B AR i o A = P K S AT AR 2 450 L 2
# (Q0mg/kg) AIEZEFEIL NO. MDA 7K1 A Rk
LAY (myeloperoxidase, MPO ). Caspase-3 ¥
PERI Ty, eI LU 4 Dh RERRRS, 42/ GSH
A SOD & (1) [l i ORAF 20 23 o 32 S8 A A A 1500 itk
A, i Rz 2R 30 AT I A TR ORI I PN R 4
FEAIG I L0,
2.7 WitE

WAsIRER . H, TR, HE. B, HE, AHE
8. PR IR D). EdkiE, Ak,
AN S VR T v i I 5 O U 1 4 FH 61620,
HAE BT BE 5 Lk TP AR AE P 5%, TR
BT BHEM . Diane FOWFRM, FHL
X JCR: LA-cp AEFES: RANR GZih RE R
W H SR I AIE [ B AS IR, LS
JiR By 2R IMRE L T IRE DL A i AL Oy LD e PG 25
FER) HEAT 6 JE IIRYT, WA kBT & & LDL-C /K
FREAK, NO Kk iib, #7484 SR B
AR ER T K, 0 D) Re18 2k . Zorniak
NPT RR, IR WS1442 GEPER N
LS SRR D B T Co LBk e R O R R
B, PR RIS I DR R R A LT CK &
o TS AN E R AA BE NEEFIKI6E,
FSE I A PI3k/Akt 8 % 50 O LR I P E T
28 HE

HERHR A4S, FE (MRAREZ)
TR A0 ¢ B H RS  H BRI )
=2 H R EY, RAPR. prate. PuiE.
PUR TR E AT S AL R0 47 )5 KB ROS 4
FSCTTA 1 AH HE S e bR T Re, DA E BhZeRifi
FRABEETRET. AWARERY, HER (10
pmol/L) F] i 3 F&AIK ROS 7K, PRI T 25 [ (Bax.
cleaved-Caspase-9 %) HIFIE, L HIH] c-Jun 2K
KU (c-Jun N-terminal kinase, JNK) F141 fifd4h
G5 TP (extracellular signal-regulated kinase,
ERK) {5518, 1 H0, 1753 ) A S,
RABEPTC LR I Tteel,
29 AE

AT 2 a Py, BASRE TR W
FEEDIRE. MR T R, P2t Al MK LDL 7K
-, T AS TR, AMXntt, FEEIERA IR,
PUB - DRI RS D3k o IR R Vs 1 B 1 IS CAMP-
activated protein kinase, AMPK) A& — N s VL
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fit}, AMPK JHE&-5 R SN . A E IR A SOEoK
PEYIMR . FEH RSN FEGHEY, BAR
IFIPTE G RE, T E T IE S AMPK JE i %
ik MDA 7K°F, 381 SOD ¥k, M LR
Ko BRI, 21 AT 2 PR o Lk o/ P
7 (myocardial ischmia/reperfusion injury, MI/RD) J5
TNF-a. MCP-1 Al IL-6 259K, IR T
RINT IL-10 F7KF, A% 17 HFE2H) ROS M
RIERN, LR CRA O 1 81,

210 RZ

i E R A R AR I HAH R ZE R, R
ZEAKEH, EFnG. LB TTRHN,

REZXZIPIRA T Z TR BFEOLIH. miH
[ B MAE . AS. S R BERESE. RZM]
e RZH B M =R ar, 5 sEa 2R
ZBR A (ganoderic acid A, GAA) HAEHMIE. B
M PRIFEE 2 Rl 2 BAE A9, Zho SEU05E SRR
S FREFERR H9c2 WL, IIAARIFFIE
1 GAA BEAT T, AL GAA W] L% 7> miR-18
121k, @i T PTEN (gene of phosphate and
tension homology deleted on chromosome ten), ¥
PI3K/Akt {5 5 il B R RY H9c2 Al -

DL 24 B [R5 24 4 S R TT ¥A Tt o )
YERIBLHI W 1.

*1 HRRERYMBEDIRESE LGS O wm e ERLE

Table 1 Mechanism of medicinal food homology traditional Chinese medicine in prevention and treatment of coronary heart

disease e by regulating oxidative stress

RS SRR A {E R Sk
A& ABEHRh SD AR 15 mg-kg™! JEIHEE PISK/AKYNIE2 B4 TR0 A PV VL B, IR RE R 26
Gk ATE
VSMCs/C57BL/6  10~60 mg-kg™! 15F ROS AR MMP 2/9 /KT, JFE TGFB1/Smad2/3 {5 5 27
ABEH Ry Wistar K 1.0 2.0 mgkg™! St Lo AP L T A58 473 0 40 P 1 R 1 24
Wistar K 5 50, 100 mg-kg™! 9% eNOSmRNA Fik, [FINHIHE SOD ik, SEEERA, WAool 29
FEFCA A
ANBLH SD K 50, 100, 200 mg'kg™  GPS [ & i MDA NO KT, Sagd /KT 31
H9c2 41 200 pg-mL™! AP B AR OMBRATRE, MR LB B A 32
AT, S0 GR A ER MIRIE, AT RISK @K F80E
HE  HEPH SD KR 1X107, 1X107, 001 53 L1l eNOS mRNA )&IE, WIEH PI3K/Ak/eNOS {55 @ 37
mmol-L! eNOS B, RETKIHA, FBUNE Y TkRH
H9c2 4iff 10 pgrmL™! B PI3K/Akt Fil MAPK/ERK {7 5 18 B G4 LA A 6 52 S L A 39
LW EWE Wister Bratislava K& 200 mg-kg™! BEREIE MDA, NO KT L AERT (TNF-o. IL-1B R IL-6) KT, & 41
PR i
KX EARHE SD K& 100 mg-kg ™! Wfk MDA, CK-MB. AST. LDH. TNF-a. IL-6 fil IL-1p /K°F, ##l p38 49
MAPK ik
XL SD KR 100, 200, 300mgkg™ REHAMATE, HMMHE NO KF, BEET1KFE, M 0mETRE 50
MIH HHLHE ASP HIe2 4 50 100 150, 200 i FIHBRAALER) HOC2 400 miR-22 ik, &% PI3K. Akt. JAKI A1 52
pg-mL! STAT3 (AR LK F
N A0 104 200 40 pmol L™ SEILARTE NO (K, $2 HUVEC H eNOS FiEtE, MiRRME ML 53
HUVEC qIHuB G, HHLES VEGF-Akt 5588 A %
T 3 SD kiR 304 60, 120mgkg™! LS SOD R E HI3E, W N BEA 54
HUVECs 20, 40, 80 pmol-L™" T TLR4 Fik, M| NF-«B ififk, f# LOX-1. VCAM-1, MCP-1, IL- 55
6 RIETHE
e AR H9c2 L4 6.25~50 pgrmL ™! D ROS A, Ml EARE 56
W EE SD ki 25.50.100 3 100+50. E RN CK G, HBERKIENTIFEAE-2 (cyclooxygenase-2, 63
100+100 mg-kg ™) COX-2). TNF-a fil IL-1. IL-6 i35 {4
HE  HER H9c2 L4 0, 0.01. 0.03. 0.1, 0.3« FEIFAE p38. INK A1 ERK 15 538 BB HaO2 7 SR AL R B 65
1.3, 10 30 umol-L™!
RZ  RZE H9c2 4 2,20, 100mol-L™t  EIFH/ miR-18 M9k, T PTEN, #h PI3K/Akt 5@, R 70

H9¢2 4H
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