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Abstract

Bronchiectasis is a chronic airway disease characterized by persistent neutrophilic inflammation;
specific targeted therapies remain lacking in clinical practice, and the disease tends to progress
over time. In traditional Chinese medicine (TCM), bronchiectasis is classified into the categories of
“cough”, “hemoptysis”, and “lung abscess”, with phlegm, heat, blood stasis, and deficiency running
through its entire course. The theory of “blood-qi transforming into phlegm”, originating from Jing
Yue Quan Shu (Complete Works of Zhang Jingyue), holds that when blood and qi lose their proper
transformation, they turn into turbid phlegm. This theory is consistent with Zhu Danxi’s notion that
“phlegm intermingled with blood stasis forms a nest-like mass” and Tang Zonghai’s statement that
“long-standing blood stasis can transform into phlegm-fluid”, together revealing the pathological
rule that phlegm and blood stasis share a common origin and can transform into each other. Neu-
trophil extracellular traps (NETs) are web-like structures released by activated neutrophils, con-
sisting of a DNA backbone embedded with abundant granular proteins. Accumulating evidence in
recent years suggests that excessive NET formation and impaired clearance are important contrib-
utors to sustained airway inflammation, mucus hypersecretion, ciliary and epithelial barrier injury,
and acute exacerbations in bronchiectasis, and are associated with disease severity and prognosis;
this may be regarded as a microscopic manifestation of “deranged blood-qi turning into turbid
phlegm with intermingled phlegm and stasis”. Based on this theory, this article explores the mech-
anisms and therapeutic strategies of TCM in regulating NETs for the treatment of bronchiectasis
from three aspects—clearing heat and resolving phlegm, resolving phlegm and removing blood sta-
sis, and reinforcing healthy qi to prevent recurrence—with the aim of providing a reference for the
integrative prevention and treatment of bronchiectasis.
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1. 5|8

SCREY TR AE (bronchiectasis, LA AR SCH ) A B PR R 51 BSOS BESE RO L B K AME
SR PR SIESR, I PR CAISVERZ R 0% R e N (50) S S % AR AR 1] FRIE 40 % DL B ANHESCY &
WRERLIN 1.2%, HEEFERIEKM A&, B AR ERIN[2]. ROHIFIR 238 m s i e O — M LUg
PEATE G P PR L 28 5 A 45 A 4500 R IR IR e I 3]0 H AT PR BRI T DAPUER L #5930
EEPIRSEADELAIE N F, KAk Z Re et 25, BE U E SN E . O Rers: N, RN E
ZREE W3] [4]. PRI T CRxm Cmgin” Rl SEVEmE, ESZMRAEIR. Wb SN .
SO A T 5 T LA R A (4] UT ARk, AR 4H B e 4175 4l X (Neutrophil Extracellular Traps, NETs)
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FESC R R 2 202 5%, T LA DPP-1 ] 51)  ASR (B 7] b PR 4 i 2 254 T J90i PAR 1a
ST ERIN[S], AR EFHE Y IRIT BEANLBEL [ AR A SCRL “ MUk 7 AR VI AL R NETSs 7
SCYT A AR FIALA B BR 2 Sens, DI SCT (R PU BR 45 A B ia SR 000 10 B AR -

2. “IMSRR" BIERLHHE
2.1. BigiRER

CHARR” B LT AR R GRS <RI [6]: “RIEA R IMA . #RILIE, WIEMHH,
BRI, LRI R EE” o TR IR “HONEER T AR IR G, fe RS AR R, RIS
A RH L BRI, L STR AT IR BE, MR R THAAAL T RN B AR Al e JeAURFHESR
RSN, B RETE” , Ta IR G AR B . B TNk, TR RIR R 2 IR A, TR
IR Sel . EAJHERE CMIER) (7] B k. BN, IR AR, WIS LA B Al
R, PR AGFAEB BTN B KRR KRR EZBE, LM “ MR B A% OHE
B IRARMEER AL, MARRIETR 2 UK 205 IR e X AT S a4, BoRRIR, T ROR IR 4 (1w
K JRI[8] 0

2.2. MLAESHINER

e e,  “MEOR 7 BRSO IS AR A B IR . — R IR DM I
ZHET R, ATERG AKBAREIR ], IR A o Bl R T 2R ] BN, IR TS A A
MR ER, BN SACARL Kz IR . R IMCR TIE . SRS TC ), s AL ATk, 2
AT AN EEELBKIE ;. Bz MAE T, JRJE Ml Y. = RMCMUEBER IR o RS O£
TR T MM, TR, HVERCRS, 5 SHIMARR . PR i b M Al o B I R, IR
M, & LA TE ke, TR, fORfEgEss. @0l MWz, “mK” ik
TANLEEZR AT AGNRE . # R U5, HAa T BANE THRIEDVR AL Z IR i A LA 2 K ALk BL
TGS 2 i AR LB I 2, DUEISAIA, AT K.

3. XEEY KENFEANRSHIGR

B FEL “SCF WAL, RIS R RO . S RS I A RS R AT R T g g
17 T I S [4]. BUASCHRIE LR W], SO IR R IE Y BB AAZET BRE I . B PR
RSN, R i R T N SR A BLIR R [10]. A 2 AR BARZ . 1 H % il 3
Wi SR IESE AN, BRI AL . IR RE S, SN B e k2R, BUB VRS L R AR H AR, i
B, INEIMLRE, RS, AR, TRRCSOUE R S YK

MIERERIE, S BFREL D ROEA . RERIML, 508 RAE K& NETs G 4715 (8] 060 W %
Fe REMEZHE, ZEEAIRE, FOERREVEIR, NETs Ak Bhar ek B E, 23R
134, PRond ML NETs XHItZs 40005 Aese R migh. ~UE= 7%, MBLERVE. SRt K. X
M ULBONfE . PAMILCAZE” BOImPRSE s, IR “ LUK ™ BB AE SO #HiA T I B AR B, o NETS
F BT RERIE S T FU BRIt T HHEVIA M

SRS RS, AR A EAR S ZAE: RS 5 VA, A A bR . SEn 5 AR 3
PR, BEANER, AONE B LA BRI, W] LA ORI 2 L R rhi i, EEg i (1]
g ARSI IETURE, BORSEAR T Ilgs, 1ERACE, R AME. BIRANARN 51 S PR M A N =
[12]. WFEBVEESCYIRIN R A 8 B” W7, DONRAGE SIS 8, ML 45
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P2 JEfth, IR AR IR RGP ISR 12] N ARARIMi 4% 7 S ik, B2 S AAAE “ AR - i - JEAE”
FE AR 28 ARSE(14)38 T K77 BULRIAR M SR AT IR A2 1 BEFE A B BHET . 2% 2 L
WHEAR, EEAREE. K BT, 5 “MU8oR” B ris i < I0E - Wk - %4 - ke
TANVEE SR R RGO AT N IR ™ A B EH LS B R L

4. THEEY IKIE NETs T ERESHFEOIAHE
4.1. NETs EPZHF S NEER

NETSs & H R4 75 A0 5 BT LA DNA A B 28 SR 1 S P R g i 3 2R (I BE(NE) i
AABERMPO)ZE AL 8 A A PPIRZH B AP 45 F4[ 15102004 4 Brinkmann 25338 13X — 45 # FUE S 3K
ARAME I DRE[15]. 1& & NETs JERCH BT R BRANGE Ko J5 A, o [ G (1 B A B 79 s 124 NETs
TE R BB bR rg I, HoE & IR AR S A E Ao BRI SY, RRREE RAE R, S5 ZMg
PEGORE VRSB 1 R AE R R [16]. NETs T2 £ 20 TR 63 NOX2 MR i A (ROSR K igfe, LA
T IR G MW il 4(PADA) A T2 8 1 N R Ak A G €5 250 4R FE A8 HE DNA RS BLIB A2 [17] [18]5
NE 5 MPO F BRI ANAZ « FEfRALEL 782 NETs JE B T [19] [20].

4.2. X SIENETs TEEREEIGRE X

A AIE AT DA R IR T Dy B S REIE . 2 T FER N, NETs 763808 TR 2% R B 5 5%
FEE R RIS % V)M OC . Chalmers Z8[21 1K, SCH BRI NE W15 3CUE Y RAE ™ B R 454
(BSDVF4r AN E AR 5 252 2VaF EA DS, BT TG Thae N % SR E ] NE #& 1 &% 7t
AP IRTT R BN M, B ARV R B 2K, SRR R B8R V2 2 (¥ B 8] B S 46 %5 - Finch
S22 13RIE, WEYRIX B I (PZP)E XY R T, 5 NET JERL. “UB RRY K50 ™ B H 5% . Keir £5[23]
TR0 [ bR 22 ot BA B FCIESE, I NETs A2 £ 40(41 MPO-DNA & &) /K- 55 M E R . A£G
JRE . AFEBE R & AR AT 2638 BAEAROG, HA Bt AE AT v AR NETs 7K°F, #2875 NETs BE2& 39
FREGAR I EY) bR S, AT RIIR T HE 05 o HR S50 M B e A8 I NETs /KPS i [24]: % # IR
ZFE(LPS) AT i T rh KL ] NLRP3 SAE/IMABGE I (2 NETs B, NETs AN “B (557 #—1
R bR JEMATEAL, TEE “LPS - NF-xB - NLRP3 - NETs” (B MEEIA[24].

4.3.NETs “$l” BUk: Fidm b 5A9ERER G

NETs [ DPIR S5 84 & & B o7, ol i B 147 s i 1 /<08 mpof LABR ¥, FL 809 R85 = s ik ”
M BORFFEBUN AR . BEFiHE7R, NETs a5 LPS #hEfEH T F i, RS A MUCSAC £ik. i
BERRR R i, IR N B EE T Z0-1 S4B 22 E a-tubulin RIE, MR FREBREE. A4S
SR IhRE[24]. NE FTHISER W BRARAF BABENIR, BN @& ST BhAL Y BRIV S IE 56 1 B A5 1Y)
KA [25]. NETs i B UIE REA BAFSHLRRELERE, 5 “MmAURIE. WOk Bk ” FrEugkih
e EG . ZEBRTZ% (2 I EA FRAE: #57  DNA-NE. DNA-MPO £ NETs W7 s, WAk 7 “s b
JE. B MRS IGIRNER s AFBRFRRIG . BRETL T, MIXSRL “HRREAL . SHUAF” L A,

4.4.NETs “9” 2 ESREBKIAE

NETs e #2 4, PAD4 M3 R4 & AR IRIL e o i L 54E, A A . NE. MPO %5fifi DNA 3t
FFEH[17]-[20]0 X—id 2R, NETs S2N “Ifiifrz b AhtF<08 . HE 208 T4z N DNA 5
HEH, AR M7 ZRERTE, LR IE, W b, 5 (GEE) [6] “MAENSIEERE” 1)
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WIRTE RPN SR “ANE ML B ELEE” Wb, FEROUE AT X T LPS 42 NF-«B JH 3 F
B RAECR—155)« NETs ENEE A5 SRS NLRP3 SAE/MA . K TL-1 B B i ki 4 il 5542
(I FAEIR R [24] 0 BEEILEE « JB§ IR 2% » i R AT WL JE L % i L 58 S 52K I s NET's ‘& 5 ) NE-
MPO B JRE A AL E OGS I A Rz S5 i 2et (K483 05 4 I (251, AT REAE SIS R AR IR 2B~ 3k Atk —,
UEJE PR HENE, R fRE— D AT FUIGE .

4.5. ILIRETHIE RS KR

i BRI AR, NETs 5 “HRph” “HS” MBS R A REe R R, OVRHLES, NETs N
FE AT B AR, 3 A RESREE B, ANRESE A E S HILA RS 2 & A14%, NETs SGRE %
it 5 AU R E M, S B S E A b . SOz A B RS S SO R R R R, T RS
UESERIZE 1R, HAMEA BT aTIE TR ok .

5. REZBE NETs j877 38 AR
5.1. R ERRHEF

ORI BRI SONIR” , IE R WA A O R R OGRRE . SEER I TR, BRIV i ORL (b
20 KT BT L. 2B SR AT NOX2-p47phox/ROS G, Yk /b4 435 5 B B K e 32 977/
AR AL NETs HITE AL, IR B RAE[26], N “TE PR DT NETs 425 ” 184 7 BHEESEI kA . J7
HHEE S BT S TS RN R A AR A e IE SE AT 28R R R AL 5 NETs JERG. BG4 43i45[27],
PEORTERZG ) NETs #6071l GE & PAD4 8. Ihoh, SERAESE 28BS LW T T &2 T
2R SR M T RN, R G T AT M, SRS VIR & O TE R  PLR ZAME T RE T B 0155
/> NETs 5% TR &K

5.2. {LIRERE . BRiBAh4

BEXPRB S, « g BEE A IR AL, AR RERARAE SCH IRy T T R 2 BT R U . R R BEAE[29]
WG BAE M7 VeI SCy SEME R, w5 w7 2 SO AEIRAR 735 2= SR R [30 4R TE 355 i 7% if.
26T ST S B S T AR L A O e B T -9 (MMIP-9) /KT T e ZH R < e 1 I A ) ) -1
(TIMP-1), 7~ H AT REIELL 5 58 1 B/ DR e P Dl B AR TR SOy Ul 8 A1 g A
FEYET rh PR AR & HE NETs [23][25], #0 NE 558 A G . (ERERBOR B MiE kR, W R R
KR DT 2B S TG L RN . (T277) 3113 R A ZTEMMALEE . B UV B0
R A TAZHERRIE R, e AN I G A AR T [9], L “IRAA 4L, R E.45”
FITTUERINLS NETs JrEUH “ 8 - 9K - 87 BTN, AEARIRATTRELL NETs 4L s HLHI BT 5T o

5.3. HKIEEIAX, BREE

SCHTIERE H A, TEREARAY, $RIERT S8 SN S A B AT . B B A [ 32 MR IE IR i HGE
73 46 1, I HIRE U7 B AR SUEINE A SRR, SRR s . BRIEALRIEEARR E iR
JrHR IR . Zi SE[332RHH AR5 N-of-1 WG ITAN A e ISP o 25 O F Sk, 85 SRR A e A
SRR ATE NG, 8BRS BT el D w7 AT B AR A RN, XN “RE WILARIE N RO 1A
TSR MBRAE TR PARUESE o $RIESET5 25 240 LR o e 5 JORERRAS W] REE I Bl b PR 41 i e i
AR NETs 3o B2 A M A “ Bk 2427 BT, Bh R 5 T BUA RS O BRI, (5455250 5 Im R AT FT 56
ke M/NERSE[25] RGUEEE T NE FE3C P INAED 2 DN RE e 25 T- T FURERE, 9N “BEs” A BE T ik 1
2 NETs #2542 fit 1 SCikEE At
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6. EF “MSAE” FILHIIER R
6.1. BMEMER: FRME. WRER. HRHER

SUEINE RN . RS LA . BRARERNT, 6 4 DUE AR RE . AORAES . HERRIE i, A
Wi - IR - MEFALZ L, B NETs M A RS RAETIOK . 7k T35 2 S Rz in
Wik o W34 1RIE T &6 25 B R RZ I & 7 4 SOV BRI VeI T SO S SR IR AIE, T
F P AR ST RCR L B PR AR Sy ST AE s B3 ESE[35] AR i 2 NI B e T Sy S i
JI5 AN IIE TR 3R R 28 W I AN 5P AR S B AR =B Stk i 2 ah, AREL IR
MR MATE AL PG BB, MO RE MR SFREM . WoE SE PRk G IT BIE
fifi 5 Kz s Rtk 5 P AL il (R S i# NETs it AR 26

6.2. REM: KEEAR, WHRER. BHEHEX

e sE WAL R R L R B AR L IR RERAR, VG LAt R FRETEI N 3, e MR A, A
IEREMASAAT  RFAC 2838, AT “PRIE DL MUK 2 I8 BOVR YT AR [32] Fili <R 2 T+ Al
MR BRI, AT SONE T8 SHEAEUINGEG PR T o TIRB S AR, TS A R AN e
BARE KHEE T IR G A ki, W2 aa - EHME. 2% N-of-1 WIGIER33], HHRZE PR
IR B, e TE AR IR E L ARGAE . SEIAYT B ARE TS AR b k4 i
SR NETs A8, SIARERSE “HURPINE"” K8 s B R e .

6.3. 2RI : HEMLE. R

SRR, PORRARNGL, B FOARE AT ALRIE . RasE T AT G TE T R (2
AULESITE MRIEG, LU IS RS 20, M5 NETS (54 kA bk U B 10 2R A
[23)s [FIRAL Ao, FOBINAE, PVRHE ST SRR O O, SRS AR BIERE, ARSI B IR
TOLHUATo BN, SCH R 0 TR S LT 56 30 ARV, Pl ST S sk T I 356
R GRS IR AT 2 B IR, RSN IEH R, BV, TRLE
it R USRI 525 R, $kIE SHEAIE . BUREE 7T, DPP-1 411171 brensocatib
S P M 2 R R A A, 7 T U0 PR3 o .3 A S B T e SR Sl
JFTLT 2025 MM TARBEE LA (LA [5], IR I EDE T Bl PRI AHHB SO - NETs S9fiF 7L 416
FIATPE. RERZIZ WS BRI T I AU 2 AN, T NETs RS TERR (PR L R
U S T AT (0N SS,  POAEHIE v HEAE T 7F R 0 M R 0 B
7. &VE

“ASOR 7 BRI PR RIR . HACTLES” WM AR R TS IRk - I - R - RS G
TABLEESS - NETs 1 PR 20 A SORE (0 RO PR, Heaod 2T R 5 i B A S8 UIE ROAEF5 82 5= 73T
LFBBEREAT . SUEINE R UGS A R R E AR, O “IURIE WGk « HORIRES " R4t 1 R0
M RER . 2Tz, ISR AR . AR DU IS - SRIEDT E AREIA, i B2 2
W% NETs Biih SCy IR HEZE, IFERAGA1D SEi8 S IR RIS SCRF . f7 BRI A2, AT NETs 5
“URRIR” AL L 18 A 2 R BRI 5 (M RRIEYE, RER 2GS NETs 1 RAREE fl 5 B R A
M. 4 A EITRELL NETs AROAYATabR . BUROR IR HHIE R (R IESS S0 IT, IR B =
TP WP BRI S AE IR TR 2 SR FE Sk b “ I U80R 7 MR IR T2 S5t Ktk
GURHLIE S SRV IR bR AR e, Mg B0 - UM - f8hs - 7R D — st e ia sk, hscyr
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v TG 5 5 i SR A BE N M SRR R S HE

PRI AN IRUETT 58 Ho—, BTIE LSO F, AN SN E I SR8 WISy B & A0 T 60 f1,

Fr % 5 i MPO-DNA. citH3 & NE v&itk, A FRNERY R NETs fifif 2 5%, BT 6~12 > H 0 #r
FOO RN E B T e, BENUORERE AL, SN EE AR B R R E B N T & G A
R IR G G TT B 5 W ROARIT A, J7FE 2 8, DLUEMEFRR 2 & NETs br &84k atabs, Bvs 24 F
TSR BE N KA, SRR AL E N A NETs #far . SGEI PR 45 = B
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