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Abstract

Atherosclerosis (AS) is a common vascular disease, which is the main pathogenic factor of coronary
heart disease and stroke. Mitochondrial autophagy is the cornerstone of maintaining the homeosty of
the intracellular environment, and it is also a key mechanism for maintaining the health of cellular mi-
tochondria. It plays an important role in both physiological and pathophysiological environments. Tra-
ditional Chinese medicine believes that AS is the proof of the false standard, and “Yang Transforms Qi
and Yin Constitutes Form” is its key pathology. Mitochondrial autophagy follows the inherent logic of
“yang gas, yin formation”. If the yang qi is not enough and the mitochondrial autophagy is insufficient,
the degradation and removal function will be abnormal, resulting in excessive yin formation, abnormal
accumulation of pathological products, qi and blood blockage, unfavorable veins, and promoting AS.
Modern research proves that traditional Chinese medicine can regulate mitochondrial autophagy with
multiple targets and multiple channels. Therefore, this article explores the mechanism of mitochon-
drial autophagy in atherosclerosis based on the theory of “Yang Transforms Qi and Yin Constitutes
Form”, and provides new ideas for the prevention and treatment of atherosclerosis through traditional
Chinese medicine and compound intervention.
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1. 51§

B BB FERE AL (A S) A2 et bR 20 Jhk 5 A BEEA 12 o JFE T 1 410 F) L7 S50 1) 2 B I, FLARPIE A & 5 i
SR SOE PR GTARAE SRR, SRS BKEERE B AVE A= (1] FRIEZ) 60% L L 1L i B (CVD) IR
IR, SEEREEAT, SO 2 ERE ZRSEER 2], B, Biih AS ZFK CVD fHAb A &
TR A R B HATIRIRIGTT AS BEZT A MDA . DUl MR Seg it fae k.
flgs HESELY, BN FARNNGIY . RIS IEPIRGE NG , (H O L Rt R A SR AR XU
IRAFAE(3]. PRI, 38 h R BB VR FERENT 1250 A E IR R AL, X T rh iR SS SRR AS A EE

LR KA 1 (18 ) Lemasters 2032 T 2005 £R4 H[4] o LRI A 0 4E 1R A SRS IAZ Lo LR,
VRO — Rl BE R I B4z, B R SR T TR R T BE 7 W BOUAR IR AR, AT P s o % 1 25
MRS ThRE. [5]. dHRZhIR BIRYS AS BUIMC, A IMRBESIER. FEBERIIERI[6] [7]. HWRH
AR L 2 5 R MARAS RATTIE T, (3t AS. RRIRTIRERRISTE AS Hh BT (¥ A (o th D849 3
TN, S SRR T A B O T I AS RRT ST 17

“BHALR, BARE” T (ERA « BIRNRKRER) » BRI, BHRES), FRE. #HE3h X%
B ANE)EIR(ER, E#kIE WSk, fE. ARORZIERREIE “BHS, BIR0E” X—dEz
H, AR T BN, SR, HARL WK S, ASHIRGY AR, HALRPLRE ‘IR
ARSI Kb RIAR EAEH[8]. X —mHLER S 5 Lohi i H ENLH s & . 2
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T, AT PR BIRE " BAR VI, SRIFTERIR BWECE AS IR, B NP IA Hg iR
BB cHE -

2. “PAKLS, PARA” ERAHE

“BHALS, BIROE” BECE GRIFE - IR KRRE) » 5. “BEONR, BHuh, HEpHE, [
R, BHARBAR, BHAC S, FIRRE” o Rh B A anim sh h i 5 Re R A EARAE . M B AR R R
PERAS, RZIME A 1 BIHAEA fris 3l W0 BARH CLAOR B AR A AN R AR ELR R SR FEAE
(GR2e) HE “PHshmE, Mk BIEFmEE, SR o (BRSTRZ) S R, Jer
FHEME” o “BHR” 5 “BIROE” RAaGEs AR 2 SIPA T, —F MRS AE . M
HEAL, JERgERA sl T, (R« BERIR) A5 “PITIR, KehiE, Bk, §
. 7 A PR FABUE” BT RETRL BRI AL, B ROE T BB R R
& BifmE,  CPAR” SRR ACHES) KEs, SBCLETIRER I i “BARE RO 7 WIS A
WA T AR R, GRS A i B A P, R O TAA 9], TR, BHBH RAT R BRI A% Ol T
WRANARETTEE, TR RSB ANURHRS PO DRSS, ol Ak K RRS, A P
W, mAFEIIN.

3. “BRKS, BRAE" 5 AS HEKER

FEFPEREE, RS AS AR R “RsOm 7 “Sm” “Bas” SEulE(10].  “RHAL A
oo BIMOERIL” T AS (SRHEMINL. AS Mk, AR ERAK “FLR” DhRexnt, T2 “Hos”
AR RAE M ERSE R o BRI IO AR DB, el R AORAAIR . TSI, TEREEXT “FH
WA K, BRI X MRAHL, EAEWE AR, MR, sk, X hENE 7 (&
BEEINE) b “PHRREA L B Lo B AL 22 SR

3.1. “PHES” TR5 AS

OBAAIR, HESHTC BRI R IRIRIS) fath MRk B “HOTENE ", BT A
BhCo RIS, J7 BEMIAMERT . EfT4s . (OIEONRFHIESS, JLRHA N FRR HAEIE,  fedEsh < fE ik
ERANE, PAAERE AR IEH A BEThRE[11]. DRI L, TEAHESIMBAERKE I 384T, S B0 LA
o BARAR, AREEIIMLK, ARESNTE, FEM BB, SANERTE, SBULKYCS] . B, N
o LI RE, W R R, BB, RN, NS AT RS, TR LA R
AR

PRUERHRE, Bk A RIS . O R R, AU Z IR, BRI AR SR AR 2
TSR BT KA A, RIEER . BORSERZA, 2B LI RERHES) SN, AT
BULER B, BTSRRI, X LR I M F AN A, RPER e ERATR MR IR BK s 5 7 S 4
EHL. ERIA R AR, s i Bz b, S ags, #E— POk, ST, M
FEEMRTT 5, A P A2 4 R LAR AL D RERU R B T AE . B RHEATR RN, PRAERH AR, IERTR IR IF
HEZ 2 S MR TGS [12]. (2R « DU+ —20) B “fRgEil. ” MA@ IEr R, 1
Kigis, HRATHE, WESY, ALt AS B K.

TDRHANE ,  FERES A MUBKAERE . BH KR TR A A S AMI A N AE SRt . PRI HESD . DA T)
REVRIR, TRHAME, FEAME%LkSs, SECULERT, RIOVMEZER S MREER. X, (RN
2e) 5 CBHEME” , (THABEZR) il “BHAAR R MRBZ” « & EHAL, K
FERAAZ R MK, (RSO, AONIMBE . BB, Xl BB R B R, £ GERdRIRIE) 5 (R
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MR« FRLRED) AR IR IR 122 s iy BB VERI[13]
3.2. “BARKFE” XI5 AS

AS RATFHES “FUE” , Z5n[48HBUE R ZE “PHARTHCM, FHFEMLBER M. EmRE
FER) B “FBIR#E, HIESANITEDR. 7 (RIXG « BWGEE) XHE: “BzpE, 8554, WY
B, 7 T RBUIRTE M OCEIRIN, & “PARE” KL MEERE, EEEms, “BBE” K
WRPREAR NI TR, ARAZS, FEHUAFEHICERE R E, ZHFENTE TRNE. R
BER TSR R R A, BURGEMR: SVEIALUER. 8. 5. SSWM BN, SR, Bod
AF], BRER[14]. AR FRHAER M B YR SRR, 2 A4 arissh i B Lt
[15], BIACERSL, BIRUE R AR TETE 2 S/ NS e B SRESRAE R T B T (R B RS LA 77 25 JE A 2.
g, PHSMAERS, AR “HH” 23, BN, BMmUAS. M. BEERMET, KeirA g, %
BN, MWBGSITIRGE, SONFRIL, B, 8. SR SURE, 4R TIE, BBk, Mimfeis AS
I 16].

4. LRKBEES AS NEXR

LR E WA — PR P B 1 B W 72, RE R S PR RN A0 25 B 32 P B D e S o R 2R R Ak
T 4O L RARFRSEA EREENE X[17]. HErFE B LRk Qs iz Ziucittid e 59k
2R MM  Horp, PINK 1/Parkin 38 B 2 72 ZMUTE 2R AR B g B BAR R (R0 [ 18] BT &
YERN “RRENMES” 1 PINKI EALTZRRIRSME, I HrE:a TIM B & YIFEM: TifER “H051%” 1) Parkin
se—FhMLBT B3 {2 RIERNG, OB 22 R SRR IRV RTBOR B 5 [19]. & il A0 B AR A LR
VT LRRIAR WS . SRR TR PR GG 52 B H AT (AYm) Ak, "B AT T PINKI HE N IEAIEE, 2
{8 PINK 1 ¥ B 9 & 52 T- R4 I I o 75 52 AR S R AR AN K& SR AR PINK o] 48 S5 - B RR 10 B0 Parkin,
W B3 EREEHEYE, WEZ R0 TERER OMM KEMREA L, BRE Rz KHE[20]. HARZ R
L e AR B AR R, Wb iZ 3R 45 G E H p62 (Sequestosome 1, SQSTM1/p62) # s di 1 52 (Nu-
clear Dot Protein 52, NDP52)E 1R AW 45 & bR R Mz Rk, 5 EHWARBRMEHCER 1 B 3
(Microtubule-Associated Protein 1 Light Chain 3, LC3)45 &, /- S &k 4% 2 5 WA, 58 e b ik 5 .
B AR R WA S VA R G, TR E VRIS AR . ZRRLIAR N B I AR K fR B B A, PR
FRCAESCRI A o Rz AR A R A B WA 2 A, — S bR R LI AR & n LB S LC3 &
H45 4, 7824 HEZ K7, o7 Parkin A2 RALARC . X 2R A EEAAHE Nip3 FE8 A X (Nip3 likeproteinX,
NIX). BCL2/#i# E1B19kD #HHAEH £ 1 3 (BCL2/Adenovirus E1B19kD Interacting Protein 3, BNIP3) A/l
% FUN14 45838 1 (FUN14 Domain Containing Protein 1, FUNDC1)Z%, ‘EA1¥)J&E T kiR 4MNEOMM)
HH, I LC3 AHEAEHXI(LIR) [20]. fEBIHRE A M LIR 454, XEEEARS EZES LC3 KER
IRRZARES S, IR B Rk 3 R .

IL7E P JZ 41 9 (Vascular Endothelial Cells, VECs). ~F-i# ILAHJ{I(Vascular Smooth Muscle Cell, VSMC) Al
EVRAMZ AS BEHUY B OCEEAH M, T LR R IX LeA i (1) RE 2 1), TR EE(ROS) A, BE T
VTS TN T OB A% o SRR B R I, ok S B BRI 2ok, 2R ARk R S 2L
ROS =4, GIRHN EIIReRERT. WA/ NMERSIEZRNR, KEZELERER, Wit
MAEEF TR HOH A SN JERE SORE[21]. SR A [ Wi b i a8 43 55 ) DB (in R 1 eNOS £ik), ks>
HAMERFER I NO S AR HE ML WA TG i 4 UK . [F]Is, ROS ibax il o R 40 ) i
KA RN TL-15 TL-18) AL I 4371 ICAM-1. VCAM-1)IZRIE, IR 2 5E [ M. BF7E[22] 87, ICAM-
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1 F1 VCAM-1 iRk nT Rtz ikagft, BIABEFEENE. —T71H, AT Z2RiAR: R i kifk DNA
(mtDNA) 5 52 £ ROS (%L 15715, mtDNA 2 # A DAMPs, 7 98 RE IR M. (1 B 18 Jd Fit v e 4 4206
FEEPER, ZRELRAAERE mDNA £/, FHEE mtDNA-cGAS-STING @2 /E4N Ml i S 4. K
I, ZRRifk | T 2 53 ROS HIREFEF=4E, ROS 1) BRIt J0E K7 R B 4 1 B 3R,
TR R 0B, I AS IR A

VSMC 25 AS A 4ENE . WA E PEBE ST U #2231 7E AS IIRIAGIT B, Zekifk ROS 7K
T, FERAEZ KA DNA (mtDNA) A BEHT SRR DK IR 5% T Rz 0 245, SLIRI 51 P R 40 e 2 Re
i R L3 LA B (VSMCs) (1) 3R B A6 AR 124 H RS UCRAE VSMC R AL Ak ad F2 i B S B0 ThRg
DRI RE A5 175 512 5 A 1) 2 PRI R, 49140 ROS . AR T S840 S AR 055, 5 RS 3 25 D)AE 5525
AS BEH [ Fa e e 3 BAR T  TH R R “LF4ENE 7 , 1%45KEEE VSMCs 43 1 K &4 o
FE(ECMYM R, AR #abE 8 B A& B RS A [26]. WFFT IR, 7E VSMC HFF PR HuR
SRR L AMPK Al LC3IZKF, [FIRFHE N p62 ik, M5 AWEThEEsZ10, B et B it
IG5 HAREPE[27]. EWRThAEE R 2 W INBE S AR e v, 5| g I/ B Py )2 45 M Bl I R 3 ke T 1l
B FEVSMC SET- IR INis AS BEFE[28]. I FEIZRIR HIRAE AS KB I FE R R RS, AHEF
KB, SERAR A B W] AR M-I I, JERTRERCARRE AS BRI AE SRR [29]. WAk, —
TR R, G & AHESZ 1A APT NI TEELAK apelin-13 FTE IS 4% PINK 1 /parkin 38 %A 5 2ebi ik B
Wi, {Rik AMPKa WEERIG, M3 S k-F i WLAN B G 5, (L 23k R [ 2 fim ) /0 B8 ik s AR A A
A5[30]. AHEAMEN, £ ERRIBEME T, GRS A E v, TS 5 g0 AR DG T A LA R
SRR R . (H S ZRR0 R B W I P S I T RE @ ik VSMC [ UGS, RN AS, fRikE
Tk .

EWEANITE AS KRB EEZOMER, 25 AS FPEANREERE, WS RN 2 AS 3t
PiZd31]. FRZRLR B WA AT 0] B R AR IR g AR e AS BEBL, bRl 2 BRI R K A
{180 B L A T 2R AL 4 R 3 M SR B R A ) B R A IR 2 RE PRI %, MM AEZE AS (R (32] [33]. fEIEH
THOLT, EMERGEM E ZAAE I ARAIRAS : M1 (1R 98)BUF0 M2 (BL ) B [34]. HZRRLR B IR, 225
K ROS K-V EFt, dEmEeE e £ 1 M1 B ERAM, O 5 ARERIRI KRR, RARME AS
TER. MR, M2 B EREGH N Ae A RO bR 40 i AR s (35]. BRI T2 02 AS RAM
HERE, RS ERE AT BV fRTE H 2Rk B S, ROS Sr&EFtm, 4UMusr-fm, 4%
TN RLR A WETT REAZ2IHT AS ITEHI[36].

5. “BAKR, A" S&airarakR

“PHZhTIEL, SR, IERNTEE, SUsOR” RIA NN R R 5V SR SIASEE SR, 54
KA B WEEA A KR E BRI 2 5 i i 72 o (4 FE A A AR AL . BB A4 & 4B M 1 ge & 1) 7,
T AR RR AL L, K B R P (A 2 B R RS A e R i T BRI 1K ATP, IX AN FE R RE =
IRENSHM () & FhINEE, XA SRR R BT R, TFR “PIS” EARRRRE O i BT .
“PH ARREEE . BUE. Bk, VIR, WER,  “BURT IRREEEE. BN ERRYIR S, B4t
R B MBS, VR “F7 Bi AR fues, SRR RS . DhReiE 20 IR
IBEANHIEE . BARNFIAAE, FIAEINT, BABRRM, Zehifk AnER, ZMEhiiAoik LGk, “A
RZIE” FBAREAMA, B “BIBOE” Kid, HANAL. 8. it FERE7Y, <A, #2480
PIHRB SR I RS, AP BEE AR I INE . At PHAHE 55 nI it 2 4% 10 B 0 i 2Rk F
MTIHERE AS P24, Wik 1.
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| ! ! ! } ! l }

I ki . & AMPK {5 wIOP {5 RIRDAEILIR | | L 5 RADH K o 1
Feik g |‘I§5— . k5 S5 Bl PN TR el
PINK/Prrkin iifj AMPK/mTOP BNIP3/NIX il SIR1/PGC-1a {
Eﬁ “ 9:74{ ” @Eﬁ “ %?ﬁf 9 E% “ 7\“”%‘1 ” "_,'léﬂh “ jﬁ:\tl‘llﬁj ”
A 4
LRI W F L
ROS i /I AR PG T A sEr:

| | | |

Figure 1. The way in which Yang Qi Deficiency promotes coronary atherosclerosis through mitochondrial autophagy

1. PASEEBE SRk BIRIEE AS BOIRTE

B R, BIOIE” SERLR MR TIELE,  RIURE b B2 i 00 22 e S B AR 2 oW A I
B, R BEAIACCMIE PR B 2R AR XASRELH A RN T “UER” PR FR R IER 1,
A& T R — R (R AAE AN RIS 3 AR GE P P BR 25 5 2l BN — 50— fl Sl g B B
Blan “ERUR I« CBRAURMAE” o XA TR TR, IR RS HORE . SERER T iR
FRNA CRRGIhEE” KL, MR SR K. PR o 7, SRRIHESD . IR ME
LTI RE . ELRR B, XA DSRHOSRER R doRiiRfEy “Aiash )7, KE ML
N ATP, & “U 37 BRORAREL.  “BIRE” Bt “IB7 , $REER. BOB. TR ANHITheE. fELk
REE, XRTUSRIONIEER S E: HWRE A 5 i B B AR I AR ) “ a5 SR B A P A
fIdRifA, X —A “RUB” K. ERGAEY T, EHAE BRI T (5 5 @R . AR5 A2
BRI 2% 2 A Eh -V . X5 “BARH-FAT” MBS RS G . LR B At 24 55 4 i A B XA Y
2R AN NN 8RB — A SRBET A SRR AL A ERIEAR AN P — 2> 7 R, TR — DM RIR .
ZAL R TR PIRES . Blan,  “BRI” AETT e 5 MR A 2% . RAEMI 2% AL oS, “ s ” AET]
Re SMURETD) /1. N AT RERAG . /NROE LI ER ARG . Bk B g VR — AN L2 i) 7 P 2% B
DIRERE, A S LR SNSRI, HARR RS “ BRI RS ), B RN PRl 2O
ANANMISET- S 2 AL, AL LRI “ B BLEE” IR R ER TR 4t 7 A AT IAESE,
(HBATLATE BN B A R RRE: Eoe, “BI R, BRI 2R R B K8 s, B
PR IR SANE o T AW 2B FEIB SR> LIRS I . v B IR . SRATH = —— X, &5 A
SR IR, BEAh,  “BIFR” WTLMER T H I, TR, IWIIRERISEH . T A B e R —
ANEARE) AR ED TR, FBRTE S BN JEE ML, RGN T BT EEN
o FATARATARE Z KR T NRRAI . A3 /8 KL
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6. 2F “PAULS, FAMA” BERBELNEEME

Ea R LN = U9 e 1 vivd & 3 T ] i N i A ) s -0 25 VAN 1 el = 1 3 it PR 2 v N 9 Rl 15 Sl 45
WbFENASFAPIRZSHS, 40 B W FE A S IREAT . S4PHA7 B, HESIRNR GRS N R, TIEAE R “ib
K7, BISEREE, AR (AR EY) 5 TR, TR EEARWAER. M7 AR, BB K
ik, UL CEBHAR” 2. UBIRT B, TCVERIZIHA, WG IR, SFESH AR ok, i E
HFE. “BUE” AR, AT AR, VAR CBARIEIL 29k, HETCA KREARIUES, AR,
2ot 7. PR PRI T BRI, BIROE” Bie, Rrilid ARk B GE AS.

EESE “BRALSA R - Zebidk FIAS B R ELE], HELL IR 2. BRI AR I RS
WML ] DUB I R SE ARk B R, 0T REE LG S e AEMLE TS T R R AS AER . #MEH
W N TG AREK TR, e, ERARRONE, VUM, SEEM AR, T IE%
AeAds JIE S LLAEABRATIE AR [37]. ARITUERE, #MHIE Tz vl i8It i 5id AMPK/ULK] {5588, {2
HEERRIAA FINR[38]. Horb, BEEEMEH, SRR, AMUHRH, REMIER, AEEFRML, 4TRGBS, BRI, IR
() B E R R TV BERE I ROS IS BEAE K, FBid (et e ik H EFE T+ ATP Skt 71, #timi
KA AS MEFH[39]0 2409 - )1 255 BA FRMAMIL . 35 AR A0SR, 12255 B B R0 3 B A P s vl 3k
7% CURI KFERMZHZR PINK 1 /parkin JE S, #t—DWusgehifk B, s ESUR N, 228 AS J#EFE[40].

X “BARBOERIE” - Skl B WL BB, bl “EAROEI 2k, PSR, O,
25, IR (AR H ) ), PSR TA R BARRSY, XK RO U FEA A ] @ S PI3K-Akt-mTOR
BT, $ 5 P62 KA, FEAIK LC3B-1I/LC3B-I LUAE, M Zokifd B Wk By (40 B T3 R IR = AS $i65[41].
R R[4 FEIEsE, BRI =6, HiEtEm oy =L 27 aeiEd F i LC3 5 Beclin-
| EE PRGBSI 2Rk B, HFMAELE AS BEHURE . T SCE (43t AR, JRE - X —4%&
S 2%l i Beclin-1 A1 LC3IER [ B p62 7 Sk ot ifi 5~V LA B i) e, A T o o L o 5
WS AS @R, B IO, B A B AT AR S M7 ), B STk I T R
Pink1/Parkin i 2% DL 2R FWRFRIA L DR 2R 45 R0 105 E T DR 3 AL 2% AS [44].

7. INGS

ASCEET RIS, FAROE” Bie, BB R L WNBIRRETZ AS TR R R, 4E
“BHAL S BIRIE” (1A DUOREE AR BRI PRI AR RS oG 2. fESIK R AL BERE b, 2k fA
H W @ I 52 VECs 4544 S Ihfg . 55 VSMCs P T s BUFEAY G 5 W40 L 98 RE A AR 33k I /MR 335
e, IRIBEEIE 5 AT Rl . LR A W07 O B T Bl ik st R AL (X078 72 30 . Aokt |
e E B, BIRIE” FIABLE AS B B AL 55 B AR FROEC R K AR 27 e R b A7 7 8% ORI JE T
UE, AHEFELL “BHAL AL, BRI — KRR L% 0, TBARTR FHAL T B0 I I6 247 2
77, BAEJyl R ORI T AS SEOEET R . SR, ARTRTAEAE L R R H—, hEixt
LRI H WA 2 4 T Pink1/Parkin 38K, P HABBORBEFHRREA L K=, IR RET PR
Ry, TN 2 b T R RO SO Rk o ARSI T e BEAE LI 75 T 3 SR R A AL
BRI BRE O R o X R iR R R 4238 70, WL Rt . AP BR R (AL 8 A U 2 ks A
HEECLTH AS, FifEsh e gielie SRR G, v ERAHRERTE AR T REHTE .

SE K

(1] M0, MRy, skT50q, & T<BIFEul Ee HR0 2e ki ik F A 519 PINK1/Parkin 15 5 38 B 75 3 Bk s LA AL,
FRREEENLEID]. PP E R EE 44 &, 2025, 35(9): 70-77.
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