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Abstract

Chronic obstructive pulmonary disease (COPD) is characterized by complex pathogenesis and diverse
pathological manifestations. In Traditional Chinese Medicine (TCM), the lung, spleen and large in-
testine have an intrinsic mother-child generating relationship and meridian correlation, with lung
deficiency affecting the spleen and spleen deficiency impairing the lung mutually. Therefore, the
therapy of “spleen-tonifying and lung-replenishing” should be emphasized in treatment, which
nourishes the lung by fortifying the spleen. The spleen-stomach and large intestine synergistically
perform the functions of transforming food and water, distributing body fluids and eliminating
waste through qi transformation; the lung and large intestine are interior-exterior related, and the
dispersion and descent of lung qi are closely linked to the conveyance of the large intestine. The
modern medical theory of the “gut-lung axis” is highly consistent with the TCM doctrine of “the lung
and large intestine being interior-exterior related”. The functional state of the TCM “spleen” has a
high functional correlation rather than a simple conceptual correspondence with the intestinal mi-
croecology and mucosal immune system in modern medicine. With the in-depth research on intes-
tinal microecology and gut-lung axis theory in recent years, combined with the development of net-
work pharmacology and metabolomics technologies, it has been confirmed that intestinal microe-
cology is closely related to the occurrence of pulmonary diseases, and the classic prescriptions
based on “spleen-tonifying and lung-replenishing” can achieve precise regulation of lung-gut micro-
biota through the interaction of their key chemical components with intestinal flora metabolic en-
zymes and host-specific receptors. Based on the gut-lung axis, this paper expounds the correlation
between the TCM spleen and intestinal microecology, mucosal immune system from the perspective
of functional state, and explores the bidirectional regulatory effect and molecular mechanism of
“spleen-tonifying and lung-replenishing” therapy on lung-gut microbiota of COPD patients com-
bined with modern omics technologies, so as to provide a new direction for further studying its ac-
tion targets and improving clinical efficacy.
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181k BH ZE 1L i 55 (COPD),  fRIFK A MR RELT, & —Fh AR SRR RFIRGEAEAR 3 R 2 PR O RFAE A 7T
AT AR T FR) A B0 o 9 o7 2 B2 8RB Jf e, th ] 51 A 4 B (BAR AT A1) A AS R RN [1]. COPD H i & 4
BRAT =PRI 2 —, 2021 4E3ET COPD [ AKGHE 300 /3, (HABRPTAIET A% 5% [2]. H1T
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COPD fafi K& IFF S AN L2t HAZWi IR B R AE, IEEAE, BHEARRILT4ERN, COPD )
A 2B RIS N[3]. COPD AN A, LB R SOE RN SN e Be i S Al 45
&, UTE N AR 0 E A G 2 COPD @V i =i i) 3 S5 K R 3R [4] -

AT R AR g CRAKR T “HEIE” Yk, LA ZREIRAE (R NE) POAIRE, W CRAX - K
WY Bl “PKE, W% . 7 (R « RFFRED) F: “BliZ 28, WP . 7 RN - kAR (&
(BTN« A e gt O KRR ) HR . i B, HORRAK, H ARG, B AR drkar s, il
i 2 R i VA 2R IE S SRR A B CAB B . R g L W S R o 22 08 R ESIE IR R
AR, TXLERE S COPD MM RRIAHYI & o AR 273 4 048 BELIIE i 73 A AR T e STk 1 &
WEFCHRoR: Bl REIE " 08 BER AL 51 TR0 AL[5] [6], iRk 7 25348 7 BB ik . i
ST RIORCLETIREIRE, MR MZhRERN A RR TR AR E A, L SIES
PSR RGUAAE RN DIRER H., XA “RMaN" oG T; [FWr, IAA
FRORMR MR “HtA e RATTIERINURIERAE VRHET B HOCB LA By AT I B 7] 18
PR 7 3 o e A2 RS i, SEBI i i el ) 22 AT IR [ 7] ARSCEE T il - Rl ” AL PRIT “ 85
TAEE” 0 = AR A RO B BRI T A I HR R s COPD J8 3 ““ Mlifi e F X1 i 5 1 T
M AT A E— AT FUHAE AL B il AT R 7 17

2. FEERXTF “BXHEE” iaER "Bt - B NEKRNIEILRE
2.1, “BE+4Ee” MHip

L2y UM, R B RS AT REIE. R EE KR, AT RRA RS, BHitZES
HfE, RS SORIE T IRINE . 8 - R L8 CREms) B Wik, EiRHEXE, B LUE, BAA 5%,
WAL, BWAE D, 7 “HEAEe” IREOR R PR IAT AR BIR BE IR T U5k, b i A
(£) LLZER BiTE () [8]. MOAAMAZ R, HARZ 58 EA R R BI AR RE N <A 2 i
KT, B MBI . TE SRR N 22 . BRAKRSE IR L. R, RAER R e RUTAR
7 CRIORE” SEPAE, I I U R S R A S T R, AT SO AR R RE[9]. W T N R
T ZEOREG AP, NE T, B AMRE, s AR, ISR, A
T AT A

22. “FiSXEERE” Bip

CRAX - A B “fie K, Kigd, 32”7, o “fiaKin” 2T “iis KmHRE”
HRHAMHA[L0] [11].  CRAX « £efk) F: “BiF R, &Fddk, TERE” o B EERE
PRE (M) T, SIS T S KRR R AL MUIA[12], BN AR 2 BR ST R A I N
AT R L s AN, KA S, —FE 2K, AU ERORE i I 7
& KWt S DO RERI B 71, T KM AR 815 DU B0 il = = 20 i il A o 25 S Al i I 4
KMy SEAEEE S I m] B3 SR . R BRI, i e A B O B B X s, i
X 14 V) 2 i fg ) B AT LA T80 68 5 DT RE o

23. MESHEZERNXA

REIBURTHE, RAMAENZE, BEZE. WAERS5ES, APITHEAZ T, BRZER “ K
A ATHIB HERERG T OThRE. BRTHE S ERERE, MRS B E R A, ERRE TSR
E55, WA TS WIEEKY. EEREERE, AR RECE KRR . IR E e ipiEfe 3
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A e, MERETTSIE, BT BUEMN. AR 2 E0 MR AR, T i S St 5 1 4
fITheE. —FHAERE LERERER, WRIVAREIR S SRR [13]

24. ZEZ BN EHEKR

(MmN ZERR - Z2B0) G5 “RANTH, Wi, LT, BAEos, BT, K
W, RN AL, TAIFT. 7 BOVHRK, st BAER, MK B2, FATK, ik
T, AT LA A [ R A A R DR B . BRI, B AR AN R e R B Fe SR, (RIS
DU AL, HLA iz BE LRI IE 1% S B 7y 5 =B B A W 270 e B B A a3t K I i

FENG ARG ST I b, 0 T8 B ZE 1R It < 95 (COPD) &5 P IR 28 G 1 5 & JHH AL Th e ZE AL [14], 45
el i b SN2, WSS D RE KU S P IR 9 il B AT
TR 7 OB A .

3. MREFXTHHSM. MXROWR
31 “BIEE” ENIRKEFEWR

“RrbEe” EEDEERREIIRE . M SOE RN . FELERIE IR O A B L R A i it BT
FRRE PR IR AZ T S DR ST I B85 (1 H (9[15] . Fia FAE[16 SR /N A, b as RimEE , KL
LRI 2 A P T R R R A A PR N, 5 BRAIE S T b 2z R R RE /) SR R S Th RE R A
RSB (L7100 M 358 2 B 24 T SR e R SRR RS . AR RDIE iR T I 2R b, A “ s e
J7 BEAT T 0 W FE 7, SR IRAR L, 027 ) A8 i R A e 20 (CPIS) BE A, 4 T B < S v »
LI 8 S AE R SIS 8] R AR [] S AUROE U TR 2 WY R . 25 RR W], T “ B Ry Wi ¢
REDRIRINE, S AR T BE S S dihs, (2B RN, SORImAER, $RTHIRIRTT 3. Lt S
£, a5 B BN B S A5 R TS A 4 A0 [18] o 12 BT & R B UL DD RERRERS , IXHN R
FESIRTUEA R EER R Z —[19], LR H BTl BE 57 4 AE Il R i BRI - WEFERAT, #b
firt it AR RSUASE % 1A 5 1 B UL P 2R AR R R T 7, G BCL2 MEL/E &R 3. Atz C A1k
RABE 3 ARIEAKT SemrE MK s Wi /0, BRI 57 16480 B EAAHR G, ok H B LhE[20] -
S “R AR KTH, MBLXAAREL NE TR, AT IEE SR &S, e E RS K
HEAS[21], FERTE KSR OB A — e i S et Ik = AR I [22] -

32. FE “MSXEERE” BitSIMK “MiaH” BeNEs

EMIGRE L, HARGAFR R G2 508 B RE T R EHAENIRS, A &L EGRE
JE[23], Hii5Eg. S5 AS UG 5 I T EAFER AR BRI R, $oR “It SRR B
Wb K B E LR B N T Bl B 5 A DX, XS [l s 5 B AR AR G I AR PSR 4 T
Wt [24]. MWIEBERIERE, W5 HAERIGAS R B R B AR, B SR DM 32 SR IAE b e 4n i
AR A SIS, 1w B ST B 2 PR AR Th BEAH DR BE A E[25] . ERHIE S Be J 1Hl, i fizp 38 3 238 RS AT
R R HOM R SR i T LR R e A R . SR BRE E . A A ek R
L7, i 5 o (B SR R B AL o A TR, Tl G B AR A W 3 o b A L A P
SAERL, SEma R TE R, T 5] A PRI B0 2 I e I [26] o AESMZE SR, i 18 il b B A
AT, EXWEAFEREERE, WERE T —H R 2B 8. EER RS H 55
TERBGE RS, FEHLSBUR R AL LW, FFEAE G )N B BEREIRGE T 47 51 R REIRGE G [27], N
TR i 8 s 8 K AL
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3.3. NAREFMAERTHEERFRH SRR XA

3.3.1. COPD BEMILEREMEEHMA RSN

JEIEXT COPD H 5 WP IE A AR [RI F7 A Ja R B, ILAAE VIR R B AR T 1) IOFFBE T ] ek
B IR BE TR [ 155 4 im0, BERREE. MHIRICH . SR, IATE. A i . RIFEMEE
B 7 AN E R R A, X SRE ST BT 60% [28] [29]. Hilty 25[30]% COPD & IS IEMEY
ZREEE 0 SR AL 7R, COPD B BMAEM LA RE 2R P BRETHE
FEWR T, G DA AT B R 7 R o 9 Y s T FOORT B 10 P 2 0 2 3 A, R G JB . COPD
B VPOE A S B AT 2R, BUER— &, S 5 (v s A A A . Wang
S [29]F FUTE S 0 2 AR R P PR A A W R b, SR N E AR A 2 PR BRI, TR IR LARE
MATFBE . SR FEERIN, JERER TR 2 Bk 22 N RE.

3.3.2. IEREMRIER

NERAEM AT RIHMP) R A8 W ER AL 1 x 10¥~1 x 105 ANMgAEY), a5t 1000 Fh4
B[31]e TEIT/KF b, DUSBER T, MR BT HE T IARER T8 E, HAERER T T ST ETT 5 &
BT 90%LA by FEJE/K b, o WL E 8 3R DU B« PUFF IR e . FLAT B Bk . BEEKER DL R SR
WREE. HAZ OB T TH RS TR IE B A AU [32] [33].

3.3.3. COPD i S HEEFHRNX R

I IS i A P R R AN G2 SORE SRS, AT i G i S AR ) B A L A R K
FE ARG E S, TR R T “ il - Bkl [28]. %5 o AN AT A B AE G B AR _E AR U S
LW, BAEMAEMAE . RPN AW Z A 2R WD, i i kA R AL,
iRt MR R R W TE R AR AL S DR R R BRI, AT S RIS ME S 0E, FBUNTE R R T ER
ik, B et COPD kA Kt g [34]

iy JAER & A KREMAEYRE, H_FmZR/a®VE. WiE Witk laysshfEoine, £F
TV (N T 2) NG RG[35], 33500 T8 B RF RS AL S FAth 2R URE TG, 15 K 4 B S [ i [36], T
1 RAEARED (A0 TNF-o F1IL-6)/KF, 4 FWR BRI, 280G o s g, 5 80 2O0E o
JIs 8 288 S A1 2 8 I G 5 A 5 FAR U = 0] B i A S e A s, S EUBIE BRI, XL ) B TR 1S
PELA 2R ot o 25 . WEFE R, 4 BEAR W BR (SCFAS)AE N IR R 40l H 7K ik, % COPD MR &
i, REMSURTT T 400 B 4HML e R A M AT 1, DI 2 R T AR ST A 40 M /K [37] . 18 BH A
BF A E R JOR, 530 SCFAs AR, MIMTEIES T %% /RAPLREES, SBURKRET I
Fro InE T AR SO, R A AR A -

T it R TS IE P AR S N A b R G, B R S I I 2 R < i - i - ik 2 [RIHE 516 T
B INRIEOK S [38]. WFACRIN, B R TR Bh TR SOE ORI B SR S A R 2 B IR
1R S i A T, 3550 SCRAS AR BB Ah e ai AR, ARG B E, 4EREN A ST ]
BT i AR st R, R E AR A= P s o1, TR R itk 28 AE[39] [40].

4. “HE+HES” FE3 COPD BEFAEAHNNEETIER

BRIy, i IS R I AR E RO BT IR, T R AR R Tl IR A TR, W
X B AT 2RI T IR B AT AR KA . A5 S BURBEY A IBOR, QUM IR IT “ 8
TR VRN i AR AR R N, SRR TG T A E T RIZAER, 10 AT REX AR AR A
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BB, A B2 S AR ARG BTG T o 10 45 & SR AL i B Ak 4

G ML 2P A A A SO, AT E R IFEE R “GRR B i gy ok
SRR 5 W E R 1 R R 2244 (U GPRA43. PPARYy Z5) RS HEA AR T, SEILXH B e 2
RS G038 3 490 B it o ik (RO ey iR 4% [ 7], ELAARMLAARILAE DA DY J7 1 -

1) W mE RS R

“GEtAEE” RETANSEAARE. ASNETH. WEFZ) R RE SR FEAREZHERASZ
W BRZHE. IREZHE) . SRR (YRR 2l H R ) AR (SR ANIR) A it S (DA 45 il ) 55
[41], BUISRCSY I I ¥ a7l A 0 OSBRI, IR R I A5 S5 AR T Re

M BFARHEFRIE RS, AS2H. ARSI IHE RPN T IR G . LR SRR
PR, PRHEXUEATR . FMTRE A I, RTHAIE N SCFAs (TR, 4. WER)MFERE; K%
BT S0 A W O AT B VDT R i N 5 2 S S PE[42], ek g 22 BE(LPS) 43k . M 325244
SEHKFE, SCFAs WAEN GPRA3(IT ES I 17 R 52 44) (e e MERC A, 5 T8 b 5 240 e % 9% 4 b 6 T 1)
GPR43 456, —J7 1 N R0 S i i 02 8 2 Mo K1 (IL-6 TNF-a) &35, kb ig 2 5 (LPS) I 40 6, 5
— 5 TR B0 98 40 B R (2 1L-10) Ff3 433, AT Dok it 50 P 9 i 4740, S i Tl R [43]

2) H45E i bt b

JY 18 e B T RE RN AE Il - fdh 7 Jetlir 5 804 B SO B GBI . B SR S kI, COPD %Y
K ERAFAE B 5 10 i B 5 BE B h e B Aig [44], %% 828 A1 (W0 Occludin. Claudin £ ZO-1) & 4ERf i iE b
BB S5 A% 0 [45]. COPD GRS, & RIEK (41 TNF-o) I FEgiE, RS HEREANEIL,
B8N @ E 1 [46] . Tao ZEWF S0 RN, HA (IR A IR Th R o 2590 1 1 o JEE AN, RERSIE LIS PPARYy
{550, 2% L COPD K444t ZO-1. Occludin 28 S %35 R A IR, MM imiE bR
R e e, DR BRI [46]; H IR T S5 418 b A NF-«B $E S S5 A [47], 0255 7 Xt i b
R, [ (R sIgA 170k, MY TE it s ek . IXUiB “R AR 4 KO dine B RS R E
FIIERIE, W9 n R AT b e e, kb LPS S5 H TN, AT 92 ol i J0 1 2 25 R PR i B 4
B G % SUNE[48] o

3) WGP R

COPD FHFE /B 54 S B ERAE, 5% TNF-a. 1L-6 252 R & 40 i K 1 (05 FE R . 2%
IR RE, R AT MIBEEAE S E R T TNF, IL-6. PI3K-Akt. MAPK F1 NF-xB
S RIE S R RIS SR [49]. NS Rl W] NF-xB MR AL[50], ke 28 4 i DA 1)
SESRBG HEIRRAT S TNF-a S24R45 4 [51], BHWT A ESIR R N o X MAEWIME B A T T %3R5
B 250 SRR G SO I ). I I IE A SRR AEE R, RN, RS I
TEHEREE L SCFAs, SCFAs 54k iR TH ) GPR43 454 )5, wI{ieidk Treg 4Nt /r1k[52], $R_FHLIA
WP Ae 77, B ) S B VA, DR S PR G2 SE £ AT [53] o

4) ZfRAE AR

FAL NS COPD %0 R BAL I 2 — o B AR N & 1 SE(ROS) I B2 AE A, TR S84 P 84K il (SOD)
i AL B (CAT) S DT AL BE BT 18 R G0k N B[54 A FE R, ™8 COPD 3 fifi 4l 4R B S8 AL 751 (i
CuZn-SOD) K IE 5w ™ E AL A E[55]. M0 “RitAE4E” A EHE L. I FEEH. AR
o B B BT T, H 2 BE AT SR T A4 K B Ak SOD L CAT 3G P [56], i B it & ROS,
TR A SO b R R i TE R B PR O 4477 s R I PR T 1) S A SR S5 ) NADPH 8 AL
PE[S7], ks> ROS HIAE R, MY w4 23 IPT A RE 1, DREP I 1 it ) A AR 5 44 5 Dy BE[58] [59] -
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“Br A 108 COPD HBma R At 1 “IEME LIam " BRSNS . BR 72T N, iz i
WIRFERIGARILEI, LR ERP] . RS, AP COPD K H[60]. didx)
“Br b RBREE R TR S, SRR R AR Tr e B R 1IN LhREREAR[61],
BRI T SR INE IR, B I RERS SYIKF IR TR, g m i E S G RE, ook 7 BE A
SO

5. R SRE

TP B AR T R LA AT SR, PR e R AR AR IR YT, AR L PR B T
BORIGENAR) B JAZEZRE ) PUBE I ZER 259 07 Ml R 52 55 07 1R G2 P IR AN 5 T D e
“ErEAE” RRTPEAETREANSH SR, KBNS - a7 SRR RIR AR A
SCNEHRES A EWIRG 7R EE “IR” SIERMAES . MR RS R R SS0REG R R
fili” D REIERR s JFas S 2GR AL AT FUSCR, RERENT 7“8 e RATT KRB
5 E AN . 15 12321 (GPR43. PPARy Z5) A LA ML, ESIZIAIEIF AR B T, i
W HEE X0, B BT R N IE GRS N iE s g
NI U PR R R RS EaR SR &

ZAXEE AR TR 7 COPD Hhfili 5 Al ELN S AR R 3E, A4 B A1 27 7 COPD fi2 fit 1 6
HERIGTT e, I T R P BRAS A e MO e M R R RO T B R AT SR, R R 2GR 5 S T AR
77 WA T ZE A5 2R
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