P &= 2 E 2026 4F 6 A4 67 %5 11 Journal of Traditional Chinese Medicine, 2026, Vol. 67, No. 11 < 1167 -+

DOI:10. 13288/j. 11-2166/r. 2026. 11. 007

R AN BRAE T AR = MERH R E A Y
TEH

BEA, AT, LHA, WR, B, FREN FERY, AHESD

I T EZ R, ZE ST &L XA 1035, 230038; 2. ZBhEZ RS —MIRER:; 3. TELBEM AT K
P I R A B A8 T G =

[(FZE] #acAEHREEEEMER (COPD) AALLRGXERE, N “RAGH RKitsknT i
COPD ¥ &9 /E A ALh], AN EZAERD TS AT R A AR RIARIL, %EFRE. BAT
FAMYERE GET R AR, PEHVUARZEA . BB G A BN, HAFRH AE TR E AR
G R EER, R MIITS L T IRILAE B BRI s . S RS At E R K B TR
&, MY AREEMRER, MmAE] ST COPD #4E A .

[K4ER] R rmER kR, &Lt ; BRLBH;

2 P4 BH ZE 4 il 9% (chronic obstructive pulmo-
nary disease, COPD) J&—F& UL Y DL 52 PR Al
I RN RFAE, RO L SET R BUkR
A AR PR o IR A 48U A, COPD
R B AEOE 40N, A LY 300 1 A
To, o2 M AR G R U E R i 4 Bk A S LA Bk
e BURRIESY R, BRPET-TE COPD KA R
AR AR AR, Al SRR L M b R Al
Mgt , WIRNZE 25 5 BRI RE, e b GE
SRIRAE I, H#E8h COPD RSt . Hik, R
BT ERAET R HE BB AR Y T COPD AU ki

CHEACEERT BIER I TOU T R, UM
BATRE , PR R REE. ZERBH S
BRI Y, SRIHLUR A LA AR D T
T R RS A, R R B PR LA L B i
WG ' COPD IHJE T “fififlk” Jumy, H&
PLHS “HEE T OIS, EERIINILR
THE, AAAERZ, BRI, T
W, UL, SECMAREEA , RN ELE, ZEH

BEE&TH : HFE [ AR (U20A20398) ; L1808 & S 058 5T
K141 (202204295107020045 ) 5 ZE 4 15 24 & R B RHF I H
(2024CCCX077) ; BB HE T = 5 RABHI T (2024 AH051047)
D EIHFE : 13225850886@163. com

LA HAAL; IR RS

TRIE, T A L X LSS A R
ANy, LR AR T RERE 5 BT T B0r AE B AU AL
MAEIT AL s S R FrEu ek
e AR Bk SRS E Ak (LPO) YERT
WAlFAE BT MR Wik, AT
SR HIE, DUBRAETON LGRS COPD B
thPYEENLE], S COPD I R R4 I

1 COPD “ESEM” fmiloih

HE —E T GERNZ), W (RE -
ZMOMNER) He CORBIMEM R, WRiwmE <, 2
B R B At ™, Hop T 18R i E A
B LR ER AT LR ER . BRI
B " ARBARRA, i (R
A OCRRE, R, K TREZ ], & T
I 2 ™, WA H S — 7 o iy KOS AR 51 L
R, REBBURAT THEMFZ ], W hotdi. B
M {ITAFZRREAE . B R B E— 2R
CREA” o PUNE R 5 R At B B 2 T A —
FCRRASRYOTR”, IR SR U Y
Rtk o XMIIIRERH, EIESECT “HEH
AR . BT R RIAOE CTERT, R
FRR SRR S SR A AR B AR AR T, n (BEDY
i) B SR, BN, R A



- 1168 - = 2 E 2026 4F 6 A 67 55 11 B Journal of Traditional Chinese Medicine 2026, Vol. 67, No. 11

AHEHFE” W R TR sE, R R
P L. IR PR R TS B B BRA, SE TR
MUE L, SO ZHk “BET. BEE, KR,
AJ T3 SRR S A= R LA Ak

COPD JE A BIRLZIUE, A FEI LT, 55
ST, PREEFEBFRPUR . A B i R
R mRANERZM, BRGNS T,
REMSIE A —fRHTE S S, AERRR IR 45 10 I
Yike. COPD G i AN . RN . AR
B SR KRG, FECESAF], BERD
REJCIA, JULA . ML E AR EEERIE, A
WIE KRR, A, ERAE, ETHHN, M
AL, HEMSRECR R, R H A, Wbk
R, BEFM. BB, MUEKEANEZ, (55
BURM . KR B SHKASREAS A, Uk
WA, W R, SHLERATT; 85t
FO KPS 21T, msun . CGEuEE#E -
WEAEISIR) H . “EORRZM, MR, B EN
S, BAPHARZEE, WEWSAN”, R R b I A
FEnP IR TR EE S, AR H A, IRE KT
B, FOER, RECEMELIER, PR 2
f&o oAb, FRBEAGE, BMRMKES, KAENngG, =&
FAEASS, BHIESHL, AU R AR 2 — 2
&, WACEMIRI, 253 COPD B E 1 i 1E
AN R BRI R Y 28 TR, COPD &Lk
BLAT LIRSS A LT 7 R IRAS, SRR 7 Bk
O I N = | e W o A 3 1 e € 1 e 3 i
FEAE BRIR L B A B s 120 IR R RE
KT, TEHCEMEEIA
2 $KFT-7E COPD R {E L&
2.1 S RMEAIRS) COPD £ A LR

W R & COPD fe FE A BUR K R . FIHEAE
RHNEESR A E ORI, HTS R R R AR A
SEUR SN AR AE T S . PEHRE , R
Bk 440~1150 pg/g, HHAZ94 0. 19% 23 b 30 00 %5 B
P R, AR R R A A M 5S h 2x fi il 2 SR
it Y PR e T Y R L BEDURR, s A DGR
MEEN .. BHREARKRE . XS
ZEELIREEN, S I L R 240 L S5 5 R 20 L 2
RAERBET, EAE R e IR, S 3L
SAEFE P SMIE R, #ETTK s COPD i & A4 &
Je o M BB G RITR YT TS RE 8 D8R 41 il 4 SE
To, SR AGE RAERIAIZMITIRE T RE 2, 1t

Gh, HRa B IMHA S SRR NI, Tk
TRAR AN LT ZE 0 A B, 5 ok L 1 328 e 27 i T it I
WS =BT A BT, N E A S e
FEE, IR LIA
2.2 LPO&4R4%3E COPD %3 345

MR BN, BEETHMIMESS 51 COPD /N
BUAR Y K BERESL R A 5 50 4 (ACSL4) S5 4
il 23k BTb, LPO B SZUTRI B ", Ui &
M 2 P RE T 3 R ACSLA IR gk sE T, B 5
COPD [ & A o W MR AR 22 1 2 RE S R 56 880G i
AN, XUEERENS AR L 2 N AR
2 (PUFAs) kA% AL, A Z R LPO FIEESS
e AN BE IR AN M5 4, 5 0 1 s I
2, PBRERIET, WRIENIE S, SRR IR
YA, ALK AR A SR ARG, AR AE R
N B A MR S AR BT, SR
KT B SRR LT AL R 7, SIRm 8 1 il 2T 4
20 24 5 5 Al R UL ET AR AR . 3 SE O L
s i 1 URA R/ s S 4 S G o
B AL, st R, SEMTIE COPD <3
fiEpEhs: o
2.3 A R G KA A0 COPD 42

TE COPD kAR ER S RET, bt E R
B0 KA IR AN S G A 22— VEAPLE
HEMWIEESUALR, ABHK (GSH) FE4E:E
it 20 BV AR SR TAl T R A AR . I RS
I, COPD g i 2R A1 A il b GSH /K- 8. 3%
TR X FREEF R . — D7, RS
o K AR & BRI AE GSH Y B — T i,
P 1 5 AU L T B 2 1 ol e SR 4 R S
s R Dine, Wb s (9, i GSH &
WA, HE B B R SRR 4 (GPX4)
PRI e 2 8 RGP0 I 396 1 T A2 48, O S0E R 2
U LPO, 1 — H. LPO 7K - #8 i GPX4 4 % B 15
H, Eoil PRy, SRR 40
FET, SIEPEREDIREHIGS , ARG ) S e 1
i, AR T COPD AR HLRA "™ tksh, A
g8 1R, COPD FB 5 I 3% I 220 i 106 1 A0 R 1A
PrafbRe 13 W AR, e BT A A AKCOT B
. H =B AETE W A DG E, 33X 4R 1 5 i 22 R 1
Al e PSP 45 AFAE DI RE G . AN,
I 22 il % e OB AU O 2 00 e D 2 AR e i, =
S5 9 M R e e AN 2R Ak, T R
COPD i =S etk =



P &= 2 E 2026 4F 6 A4 67 %5 11 Journal of Traditional Chinese Medicine, 2026, Vol. 67, No. 11 - 1169 -

3 COPD “RSBEH” SHIETHHZEREKR

BRAET o BRA T 0] LIABEFE Rt Sk R e O A
FHR L #M LPO i i HER . X —JEE L FE 5 COPD
R OWHLPIER TR . SRR S EOEK
P 1M 5579 BR = M) HEAR =5 BE W) 5 o
3.1 KBRS RAGHEAEL “AE” o
RS

COPD & it 2 v LU A . BRARHF 58 9A
J, PEFTR K SYIRE RS DI G,
MERARVE MR e T, HIBERS sl N
R RSO RI 2 — P ok iR i
LR B G n E 2, H)ReRas o] S5
XPERB R FHRCR T, o0 5 3508k 8 A 4obifk
T EERLER P ORI R BE AT A 2 5 B RS
T =BRR BN AL, GSHBYA SRR Z R, 1 Al
GPX4 i, Bboh, Sbifk AmEDiREZ M, T80
5 B S b R B R B T R (ROS) 28 S 1k
[, E 25 e A0 SR A Y DL R
P 5SS RN R 2R m DA G, il rh B AR
A I 7 FRIA YT RE %3m0 1 1 DUBRAE B 5
MIFRIE, RO A 0 25 B ) 3 B SRR Ty i i
g, P NHZMEPUE T AV JRikaE
) IE R RTREZR AL . Rl A AN Z ),
SIRNPTBIET- R BV FEAHRE T, Ml
IRAEAE Z SR b T B A aE B, BRALHE DL GPX4/
GSH i B A% 0 i 2 B A AL, s ke T
PO A 1/4EE Q1038 I . GTP I /K it il 1/0U S
A B S . A L TR TR T O TR A D e
Q ARG AR AR 2o X BE L I [F] 4 45
YA LPO 1 ¥ bR AR AR A, BHARERIE T & 4 .
SRR T . ERAE, RN Bk 2 R 45E
TR R AR DRSS . DA LRR JIW0R | BRERAS R
i, LPOERL, #Emis| ZEPIET .

AR R, 2P 2535 M o3 S 52 T il
ST 38 2 PR A R AU T A A 538 I 2l COPD (148
I 5 RAE S, MTTEESE COPD HEfE . an — &
Wit Z > HERE T SRR Y RS RIEE
Jr P BT E2 A T2 (Nef2) K
T AR R R A, R GSH A . 3R GPX4
TEPE, NI SR 20 M S A B RE Ty, Ik T
MLPOMR R, LWE " 50y " Hn5e
i3 L S AR G T 51 11 (SLC7A11) /GPX4
P AR D A AR 55 5 R Il L S i 5 il B

75 B LA R R 53 (ps3) HhoA AL, i
i GPX4 Fik, T Wt i 5 SA (WntSa)/p53
{545, W LPO HE BRI 4170 il 2 AR 58 1 240 e 458 47
Lar R SR A R e R TR LN AL (TIE K FE A
(LPS) /7 AR 55175 5 04 Jig ot ask 4201 Nef 21 21 25
-1 (HO-1). C-Jun ZHRumifil (JNK) /222
JRIE LA I (p38) {55 B 2k VTS, A
MA WAL T & A s AS AT Rgl ™ i
PEE AR O R N BT R (PERK) /0T % ok
K74 (ATF4) 38 B0 ] SR AR5 03 1P o2 9 iz 33
(ERS), DAgERpgnffne i Qtese , dFimmeids ROS
IR LU 2 2416 M oy s 2 nT LA sk
KO B A 3 I SR A T GPX4 HE i, o R R Nef2/
SLCTA11/GPX4 HT & A4l . WntSa/p53 55 M8k i
TABEEARTT, ST ARG &, I
AL SPETER. FRE, a2l X8 ]
WL R 7, deEHIE S SEERAL, 18 ROS
AR, MIIIHIAERFET- M kA, EDUE T “#h a5k
7 BHELE N
3.2 43R5 LPOMERT “Gir” aymiE L
FE COPD R A B R R, SISl <
MHEEE AT, FECRF PR M AR, B BUR
ORISR R . WIS MR R,
BT LPO it S A R AR BRI S R A
o, gtk kmds R MREe. Hit,
AT DL AR B R AT A T R B . o, Ak
FET 5B 1175 TRl v BE AR . R i T IE K
Sehb b, mAMBRZERIKERINEIE L. BRE
WG R, HBET I KA RIRE S AN RR &% D
I WARAE R COPD f B BOR R R, Hkbe
it R RS IOR R A BRSSP BRSSO
I EA R B, R ERIET Y A R e
NEHEM, ME 2, Bk, WHERER, 5%
otk . BHEERY], SRR ERA SR A A
W, R RS kR R A M Ak AT Y ez,
PSR AE ZandiA: R CSEPra b s, Sl
PUA = AT 2 GPX4 ST b ot , i 4H i TR 2
Gy RAERIET: P R, BAET R EARHIE S IR
B ARG . TEIREE =, R FER
MG ITTE AN RN L, feEY A RS
SAE R F RS S Y, I, BTt R
1 LPO K AR IEXT R 9”7 MR =% 5
PR WFFERIA, MR ik R B A T
R . TN RS NR i S A KT 2, TR



- 1170 - = 2 E 2026 4F 6 A 67 55 11 B Journal of Traditional Chinese Medicine 2026, Vol. 67, No. 11

AEHAEIR T BEWS 10 25 A AR A 11 E 2 R R/ B
JFHE LPO FYFLER 0, BEBARE ML LPO B L C R %
Yl WAk, PEMBOREE) 1z, HHEFR, SR
PUSAT 28R T 240, DABURNL 248 | ki
4, INIRRIMZHE, v ROP . Ak . O ik 4
KA ELANRG, HRERME. TEMER . LPO
JZ PUFAs 28 ROSHE G B )i+ A o S L B Bg o,
WRENE A Z FhIE 2R A e & AE R 598
TEARRL A A5 2 P

PR B S A AR L Z b . — 7T, P
FEARTER B PR T Mk, ki T8
JERAET (5, R MR AR DA sy . Rk, W)
PLIA R I 1 MR A0 T 5908 I B FE AR R Y
A=, WEREER 8 R, iR
FEERIN i) B RS TR R R
150 0 RS B it A T A B S, Tk R
FRAT 4 B A %5 B2 B 2 B U ML AR 2% B BR 3R
TS S Jk i 0O AR BE RO B A S 5 U E
S, PR AR B AT T R s 2 5 v R gt
UEAFFE B35 B A G Y 25 B nad, BRBET- 7 H B
FRAE AT IR A OB, R AR 4
WA BE B IR AR T AR AL T AR

REAEAFGR R, A 245i% M o S 2 0 g
i 2 el R COPD 1 B) i 3 1) 4k i 28 . LPO i i 3R
TR RAER R, Nms e B R 2, Bl
WET “Hi T S . v R By
REAS I8 N A p53 ak BE IS Rl 22 24 )5 T Ak A
Pl (MAPK) KN, 85 RAEN T ERFE T
R R T R ¥ 7 N s & I 117 i
P T AR T SRR S RS R R i S A &
fiti2 (PTGS2) ik, FEMAR BT, fidlek
TR, MIAYY COPD, AR A HH 4R Hcy 7 A
538 L T I miR-3619-5p ik, FHIKAHAIENK-6.
FIAH LA R -8 R IR IEIR F-a 7K, Rl AR AE S
SEAL IR Y, SEZE COPD Wi P . 1 XUH 25 10
B RRS T I B AR ARS8 A i — i il
4 Wi 20 B AR Ak D) 98 SR OB, B4% COPD
[ 50 ) AP B S R T S, B 2R B 45 4
S A LR BRI AR . R 2R 24 76 P Al
Gy T oy BN T BRI RAEAS 5 . AR P
it L % R i — i 8 TR 4% 45 2 A B il 2 8 S A
PERRIET, M “BiiE AN 18R COPD AL T 3L
A I E

4 NG

ARSCLL CREACRHTT IS S BRAE T L 45 AR

i COPD M HL, 3 FE T COPD HY 78 P= AR .

COPD Lh “MES B NRLHRAL, “HE " AL

WL B 5 2R R D BE R B . BT S Ak R 8 2R A AH IR

i “HWT MRELN RS LPOE M B

PRANS L. DIAM G HE L BiE B 95 5, By

oh 205 1 B 5352 D7 R e A Nef2 AHOGTE , T

AN N GPX4 SR I aRIA,, IHRIBRIET:, W

COPD [l RAEEIR , HEZE COPD BERE . 5 ZE VLR

J2, MEEZPG COPD BRILT A KM A —E

JFRTE. Hoe, P Ear, LG FE, H

RSt ag s, BAAE LRI BT SE T R A

UK, AT IS R 22340 15 7 A 52 56 20 LR 3l K SF-

B Z i RAE S . AT HE—DIRANEE, W

HAEHIOLH, A RIAS T COPD S HEHHE .

&% Lk

(U1 AR [ B 2 R S B 41 g 1 P L 286 11 it
[J]. R EEZS, 2020, 15(7): 1084-1092.

[2]DE OCA M M, PEREZ-PADILLA R, CELLI B, et al.
The global burden of COPD: epidemiology and effect of
prevention strategies [J]. Lancet Respir Med, 2025, 13
(8): 709-724.

[3]JGUNES GUNSEL G, CONLON T M, JERIDI A, et al.
The arginine methyltransferase PRMT7 promotes extrava-
sation of monocytes resulting in tissue injury in COPD
[J]. Nat Commun, 2022, 13(1): 1303.

(4] 4 Faw, BOHAL, KR . B WAL 1 F Ik
5 A L] e B2 gk, 2024, 39(12) : 6310-
6318.

(5, S82%0H, Tk . 0-LIEE0m i< B U e
BUBTR [T]. FRERPEEZY, 2019, 12(10): 1490-1494.

(6 J5R%, FHZZ, BRimts, 55 . FET o0 v UHsiRiE
PEBH ZEVE MR B AL S BEG (1], P EEAes, 2023,
64(14): 1440-1443.

(7B tieds, JVBORE . 1l E " (1], AEath R 2R
42, 1996, 19(6) : 22-24.

(814 A: R . M BELZE PE g v = 40 3 e B i
semg (1. B2k, 2019,60(22) : 1895-1899.

[9]MUSSALO-RAUHAMAA H, LEPPANEN A, SALMELA
S S, et al. Cigarettes as a source of some trace and heavy
metals and pesticides in man [J]. Arch Environ Health,
1986, 41(1): 49-55.

[10]JGHIO A J, HILBORN E D, STONEHUERNER J G, et al.

Particulate matter in cigarette smoke alters iron homeosta-



P &= 2 E 2026 4F 6 A4 67 %5 11 Journal of Traditional Chinese Medicine, 2026, Vol. 67, No. 11 < 1171 -«

sis to produce a biological effect [J]. Am J Respir Crit
Care Med, 2008, 178(11): 1130-1138.

[11]JLIY, YANGY, GUOT, etal. Heme oxygenase-1 deter-
mines the cell fate of ferroptotic death of alveolar macro-
phages in COPD [J]. Front Immunol, 2023, 14:
1162087. doi:10. 3389/fimmu. 2023. 1162087.

[12]JCLOONAN S M, GLASS K, LAUCHO-CONTRERAS M
E, et al. Mitochondrial iron chelation ameliorates ciga-
rette smoke-induced bronchitis and emphysema in mice
[J]. NatMed, 2016, 22(2): 163-174.

[13]SWENSON S A, MOORE C M, MARCERO J R, et al.
From synthesis to utilization: the ins and outs of mito-
chondrial heme [J]. Cells, 2020, 9(3): 579.

[14]WANG Y, XIA S. Relationship between ACSL4-mediated
ferroptosis and chronic obstructive pulmonary disease
[J]. Int J Chron Obstruct Pulmon Dis, 2023, 18: 99—
111. doi: 10. 2147/COPD. S391129.

[15]CHEN X, KANG R, KROEMER G, et al. Ferroptosis in
infection, inflammation, and immunity [11.J Exp Med,
2021, 218(6) : €20210518.

[16JHU Y, HUANG Y, ZONG L, et al. Emerging roles of
ferroptosis in pulmonary fibrosis: current perspectives,
opportunities and challenges [J]. Cell Death Discov,
2024, 10(1): 301.

[17]YOSHIDA M, MINAGAWA S, ARAYA J, et al. In-
volvement of cigarette smoke-induced epithelial cell fer-
roptosis in COPD pathogenesis [J]. Nat Commun, 2019,
10(1): 3145.

[18]CHEN Y, FANG Z M, YI X, et al. The interaction be-
tween ferroptosis and inflammatory signaling pathways
[J]. Cell Death Dis, 2023, 14(3): 205.

[19]GENCER M, AKSOY N, DAGLI E C, et al. Prolidase
activity dysregulation and its correlation with oxidative-
antioxidative status in chronic obstructive pulmonary dis-
ease [J]. J Clin Lab Anal, 2011, 25(1): 8-13.

[20]GEGOTEK A, SKRZYDLEWSKA E. Biological effect of
protein modifications by lipidperoxidation products [J].
Chem Phys Lipids, 2019, 221: 46-52. doi: 10. 1016/j.
chemphyslip. 2019. 03. 011.

21 JBR 5, B . B R B U )
HEARTE (1] WAL, 2024, 59(11): 950-953.

[22]LILL R, FREIBERT S A. Mechanisms of mitochondrial
iron-sulfur protein biogenesis [J]. Annu Rev Biochem,
2020, 89: 471-499. doi: 10. 1146/annurev-biochem-
013118-111540.

[23]D’ARCY M S. Mitophagy in health and disease. Molecu-
lar mechanisms, regulatory pathways, and therapeutic

implications [J]. Apoptosis, 2024, 29 (9/10) : 1415-

1428.

[24]MENG T, LIF S, XU D, etal. Yiqigubiao pill treatment
regulates Sirtuin 5 expression and mitochondrial function
in chronic obstructive pulmonary disease [J]. J Thorac
Dis, 2024, 16(4): 2326-2340.

[25]LIUY, LUS, WU L L, et al. The diversified role of mi-
tochondria in ferroptosis in cancer [J]. Cell Death Dis,
2023, 14(8): 519.

(26 IXIHEIT . 00 e 3R 38 ik Nef2 AF DG 490 i 48 1 BH 7€
TR 99 42 o 2o v A R AR 55 I 5 S R R BE T [D .
Kb ke, 2022,

[27]LIUM ], XUZP, GUANY Q, et al. Ethyl acetate frac-
tion of Thesium chinense Turcz. alleviates chronic ob-
structive pulmonary disease through inhibition of ferropto-
sis mediated by activating Nrf2/SLC7A11/GPX4 axis
[Jl. J Ethnopharmacol, 2025, 337(Pt 1): 118776.

(28] . BT Nif2/SLCTA11/GPX4 {5 53 PR 15 EE 4D
HOT IR ERIET I COPD K RURIERGE (D], AHE:
LRGP ERZRE, 2025.

(29 BN 2ZE, £, ARIVER 55 . S )T DA% BEL i s
B A IR R BV SRR I PILR] - B T RE T A [T ].
R BB, 2024, 44(10) : 1937-1946.

[30]TANG X, LIZ, YU Z, et al. Effect of curcumin on lung
epithelial injury and ferroptosis induced by cigarette
smoke [J]. Hum Exp Toxicol, 2021, 40 (12 suppl) :
S753-S762.

[31]LIU L., WEN T, XIAO Y, et al. Sea buckthorn extract
mitigates chronic obstructive pulmonary disease by sup-
pression of ferroptosis via scavenging ROS and blocking
p53/MAPK pathways [Jl. 1 Ethnopharmacol, 2025,
336: 118726. doi: 10. 1016/j. jep. 2024. 118776.

[32]LI X, ZHENG W, LUO Z, et al. Elucidating the under-
lying therapeutic mechanism of Feikang prescription on
chronic obstructive pulmonary disease: insights from a
comprehensive analysis [7l. Phytomedicine, 2025, 147:
157175. doi:10. 1016/j. phymed. 2025. 157175.

[33]LIU L., ZHANG Y, WANG L, et al. Scutellarein allevi-
ates chronic obstructive pulmonary disease through inhi-
bition of ferroptosis by chelating iron and interacting with
arachidonate 15-lipoxygenase [Jl. Phytother Res, 2023,
37(10) : 4587-4606.

[34]TAN W, LIANG Z, TAN X, et al. Ginsenoside Rgl im-
proves cigarette smoke-induced ferroptosis in COPD by
regulating PERK/ATF4 axis to inhibit endoplasmic reticu-
lum stress [J]. Biochem Biophys Res Commun, 2024,
739: 150946. doi:10. 1016/]. bbre. 2024. 150946.

[35]CALIRI A W, TOMMASI S, BESARATINIA A. Rela-

tionships among smoking, oxidative stress, inflammation,



+ 1172 -

P = 2 E 2026 4F 6 A 67 %5 11 M Journal of Traditional Chinese Medicine 2026, Vol. 67, No. 11

macromolecular damage, and cancer [J]. Mutat Res Rev
Mutat Res, 2021, 787: 108365. doi: 10. 1016/j. mrrev.
2021. 108365.

[36]LEIT, LUT, YUH, etal. Efficacy of Vitamin C supple-
mentation on chronic obstructive pulmonary disease
(copd) : a systematic review and meta-analysis [J]. Int J
Chron Obstruct Pulmon Dis, 2022, 17:2201-2216. doi:
10. 2147/COPD. S368645.

[37]ZHU M, PENG L, HUO S, et al. STAT3 signaling pro-
motes cardiac injury by upregulating NCOA4-mediated
ferritinophagy and ferroptosis in high-fat-diet fed mice
[J]. Free Radic Biol Med, 2023, 201: 111-125. doi:
10. 1016/j. freeradbiomed. 2023. 03. 003.

(38 [eARoT, ZEE A, SHBEAR, &5 . AT S Y B Al R
P[] SRR 2 ALK, 2002, 18(7): 47-48.

(39 E 40k, TUEle, MEFEE, 5. FRbISH IS LR #E I
R BUFFIE JAK2/STAT3/Bel-2 35 50 (1], 4
BE25°% 1], 2018, 36(9): 2153-2155.

(40 R 28, RIA, BUERE, % . AR I X 8UI5 1 E
B /N BRUFFEIIE R BT 404k & p53 . GPX4 (xCT ik 1)

for blood cell-related diseases [J]. J Drug Target, 2022,
30(3): 244-258.

[43]CHEN H, WU H, WANG Q, et al. IFIT2 mediates iron
retention and cholesterol efflux in atherosclerosis [J]. Int
Immunopharmacol,, 2024, 142(Pt A): 113131.

(44X 3CE, S, M-SR, 45 18 kA AT PE 2 1 A
F YA S B MUFSIE R A SRS (], T E R
BE&h A4k, 2018, 38(1): 38-41.

(45 U .t TR TT 4 = PTGS2 #% COPD k5L
TRBLEIAESE (D] AL ZROPEEZGRE, 2024,
[46]XIE J, LIU M, GAO Y, et al. Integration of metabolo-
mics and network pharmacology to reveal the protective
mechanism underlying Qibai Pingfei capsule on chronic
obstructive pulmonary disease [J]. Front Pharmacol,
2023, 14: 1258138. doi: 10. 3389/fphar. 2023. 1258138.

[47]XU A, XU Y, CHEN H, et al. Ginkgo biloba extract al-
leviates ferroptosis in lung epithelial cells induced by cig-
arette smoke extract through miR-3, 619-5p/GPX4 axis
[J]. Toxicol Res (Camb), 2025, 14(1): tfae225.

[48 ]ZHENG M, HUANG L, YUAN H, et al. Investigating

the mechanism of Qifenggubiao granules in COPD treat-

s (1], PEEZ4EE, 2020, 61(18): 1633-1638.
(41 1R, BREk . 56T 4Bk A8 T ML A2 1830 12 1
FHZEVENPOR ()], FPEERTSE, 2025, 38(6): 1-7.
[42]CHEN Z, JIANG J, FU N, et al. Targetting ferroptosis

ment: an integrated exploration of ferroptosis and the Gut-
Lung Axis [J]. Biomater Res, 2025, 29: 0263. doi:
10. 34133/bmr. 0263.

Discussion on the Role of Ferroptosis in Chronic Obstructive Pulmonary Disease from the Perspective of
"Qi Deficiency with Retention and Stagnation'
GAO Yuchen', ZHU Hongyu', XIA Heyue', ZENG Dian', YANG Cheng’, TONG Jiabing’, LI Zegeng™”,
YANG Qinjun'?
1. Anhui University of Traditional Chinese Medicine, Hefei, 230038; 2. First Affiliated Hospital of Anhui University of Traditional
Chinese Medicine; 3. Anhui Provincial Key Laboratory of Translational Research on Major Pulmonary Diseases Prevention and
Treatment by Traditional Chinese Medicine
ABSTRACT Ferroptosis is a key driver of the onset and progression of chronic obstructive pulmonary disease
(COPD). By exploring the role of ferroptosis in COPD from the perspective of "¢i deficiency with retention and stagna-
tion", it is considered that mitochondrial dysfunction and imbalanced antioxidant defenses are the microscopic mani-
festations of "gi deficiency", whereas iron accumulation and lipid peroxide deposition constitute the pathological basis
of "retention and stagnation". In traditional Chinese medicine (TCM), the treatment principle is tonifying deficiency
and benefiting ¢i, scattering retention and unblocking stagnation. Its mechanism involves improving the antioxidant
system and mitochondrial function to enhance cellular resistance to ferroptosis, as well as relieving pulmonary iron
overload, excessive lipid peroxidation, and inflammatory factor release to reduce the accumulation of pathological
products, thereby exerting therapeutic effects on COPD.
Keywords chronic obstructive pulmonary disease; ferroptosis; ¢i deficiency with retention and stagnation; mitochon-
dria; antioxidant; lipid peroxides
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