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Abstract: Objective To explore potential therapeutic targets for chronic obstructive pulmonary disease (COPD) using bioinformatics
and Mendelian randomization (MR) analysis and predict related traditional Chinese medicines (TCMs) for intervention. Methods
Microarray datasets for COPD were obtained from the Gene Expression Omnibus (GEO) database to identify differentially expressed
genes (DEGs) . Based on expression quantitative trait locus (éQTL) data and COPD genome-wide association study (GWAS) data, MR
analysis was employed to screen genes significantly associated with COPD. These were intersected with DEGs to identify core targets.
Heterogeneity test, sensitivity analysis, horizontal pleiotropy and outlier test were used to control the quality of the results. Enrichment
analysis explored potential mechanisms by which core targets mediate COPD pathogenesis. Immune infiltration analysis investigated links
between core targets and immune cells. Validation sets were used to verify core target findings. The Comparative Toxicogenomics Database
(CTD) and Coremine Medical platform were utilized to screen TCMs and chemical components targeting the core genes, followed by
characterization analysis of TCM properties. Core TCMs were selected, and molecular docking validated interactions between their key
components and core targets. Results Bioinformatics analysis identified 289 up-regulated and 1 191 down-regulated DEGs. MR analysis
identified 286 genes significantly associated with COPD. Intersection yielded five core targets: Fc receptor-like B (FCRLB), Zinc inger
protein 101 (ZNF101), myeloid associated differentiation marker (MYADM), methyltransferase-like protein 7A (METTL7A) and
sphingomyelin synthase 2 (SGMS2). Core targets were primarily enriched in inflammation and immune regulation pathways, including
the Janus kinase (JAK)-signal transducer and activator of transcription (STAT), nucleotide-binding oligomerization domain (NOD) like
receptors and P53 signaling pathways. Validation set results largely corroborated the MR findings. A total of 42 chemical components and
135 TCMs were predicted. The analysis predicted that the medicinal properties of the herbs were predominantly warm, cold, and neutral;
the flavors were mainly sweet, bitter, and pungent; and the meridian tropisms were primarily directed toward the lung and liver, followed
by the spleen, stomach, kidney, and heart meridians. In terms of efficacy, the herbs were found to be primarily effective in clearing heat,
tonifying deficiency, and resolving phlegm to relieve cough and asthma, with additional actions such as promoting blood circulation,
regulating ¢i, and relieving exterior syndromes. Primary functions included clearing heat, tonifying deficiency, transform phlegm, relieve
cough and asthma, supplemented by promoting blood circulation, resolving exterior syndromes, regulating gi. Screening by CytoNCA
plug-in, Baiguo (Ginkgo Semen), Yinxingye (Ginkgo Folium), Renshen (Ginseng Radix et Rhizoma), Huangqin (Scutellariae Radix),
Huangqi (4stragali Radix), Kuxingren (Armeniacae Semen Amarum) and Dongchongxiacao (Cordyceps) were identified as core TCMs.
Molecular docking revealed stable interactions between core targets and key chemical components of the core TCMs. Conclusion This
study identified five core targets for COPD. These targets likely mediate COPD pathogenesis primarily through inflammation and immune
regulation pathways, such as JAK-STAT, NOD like receptors and P53 signaling pathways. It is predicted that Ginkgo Semen, Ginkgo
Folium, Ginseng Radix et Rhizoma, Scutellariae Radix, Astragali Radix, Armeniacae Semen Amarum and Cordyceps may be the key
traditional Chinese medicines to regulate the core targets.
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Table 1 Information of instrumental variable

ID E SNPs EA OA  Beta SE P F
eqtl-a-ENSG00000162746  FCRLB rs10799917 T C -0430 0.013  1.00X 107200 1052.294
eqtl-a-ENSG00000162746  FCRLB rs113002559 G C  —0246 0.025  420X107% 97.986
eqtl-a-ENSG00000162746  FCRLB s6678239 G C -0120 0012 351X102 93.789
eqtl-a-ENSG00000162746  FCRLB 152305972 A G 0.157  0.012  1.69X10738 168.341
eqtl-a-ENSG00000185432  METTL7A  rs61932928 G A 0.093 0.012  3.68X1074 57.327
eqtl-a-ENSG00000185432  METTL7A  rs12582683 C A -0152 0013 694X1073 147.227
eqtl-a-ENSG00000185432  METTL7A  rs1961622 G A -0415 0.012  1.00X10720 1 148.800
eqtl-a-ENSG00000179820  MYADM 51375493 A G 0.068 0.012  1.52X10°8 32.019
eqtl-a-ENSG00000179820  MYADM 1$56330463 C T 0.074  0.012  1.05X107° 37.230
eqtl-a-ENSG00000179820  MYADM rs149007767 T C 0.141  0.017  2.59X107Y7 71.632
eqtl-a-ENSG00000179820  MYADM 56992333 G A 0.074  0.012  7.41X1010 37.907
eqtl-a-ENSG00000179820  MYADM 1$55793580 T C -0251 0016 1.51X107% 255.642
eqtl-a-ENSG00000179820  MYADM 54766578 A T 0.163  0.012  2.60X107% 190.391
eqtl-a-ENSG00000179820  MYADM 510405498 T C -0211 0035 139X107° 36.684
eqtl-a-ENSG00000164023  SGMS2 51375493 A G 0.082 0.012  8.74X10712 46.587
eqtl-a-ENSG00000164023  SGMS2 rs144423514 C T —0277 0.044  3.41X10710 39.417
eqtl-a-ENSG00000164023  SGMS2 1$55793580 T C -0.089 0016 2.14X108 31.357
eqtl-a-ENSG00000181896 ~ ZNF101 $79003009 T C 0201  0.031  9.56X107! 41.908
eqtl-a-ENSG00000181896 ~ ZNF101 1$919778 A G -0257 0.015 1.06X10°% 288.476
eqtl-a-ENSG00000181896  ZNF101 152335364 A G 0.120  0.012  3.92X10°2 102.681

SNPs-BUHTR L A1 EA-RUNSFALFER; OA-HAMSFAIFEN: Beta-RUNAH; SE-frkiR.
SNP-single nucleotide polymorphism; EA-effect allele; OA-other allele; beta-effect size; SE-standard error.

0.040; OR=1.085, 95%CI: 1.004~1.172). ZNF101
(P=0.020, OR=1.124, 95%CI: 1.018~1.240) ¥
Peon B B ROCECMAEAE . 3 AT N
(MYADM. METTL7A. SGMS2) 5 COPD & &%
F AR E R, Bl MYADM (P=0.019, OR=0.887,
95% CI: 0.883~0.987) £ SGMS2 (P=0.036, OR=
0.831, 95% CI: 0.699~0.988). MR Zr#r4H %
B, 2 A~ Lif#E A5 COPD B XU i 5% (OR>
1); 3 MRS E COPD B XU BRI A 5%
(OR<1), HARgRIIE 5. FEFEEH—D R
T BRI R gtk BATE (B 6).
222 JFEEHIZE  Cochrane’s Q LG+ P>
0.05, KM R FMEMA . MR-Egger #3645 2R
P>0.05, &I 2 H M - MR-PRESSO e,
BR¥E 5 METTL7A. ZNF101. SGMS2 [ SNP M4}
INT 4, BOAAEAESHHESS, TSRS P>0.05,
FAAFAE B RE SNPRY, B —yE MR, Rk
R H./~ SNPs, 4% SNPs ] IVW 434t 5 456
SNPs [f145 B fl, £ MR 45 81 iffafatt (& 2).
23 DEERINEEEE S

FIFH GO A1 KEGG &£t — PR T 514
DL R A5 COPD KA AE AV 2EWLE - GO 1)
OINTIR N, IX I K] 3 L s o AR AR Y

PN
Ae &

IIFE (sphingomyelin metabolic process) 524 fifl-
AR AT (regulation of heterotypic cell-cell
W 7 BF B 1 % 37 (establishment of
endothelial barrier ) K& B R ¥ #& Wt
(phosphotransferase activity) ZAEW)2AThaEE, Wk 7-
A P7R. KEGG B & £ HrE 43 3 Fileg, &
BpE KRR (sphingolipid metabolism) . H-Hi
T AR (glycerophospholipid metabolism) F1¥H {5
“F 18 % (sphingolipid signaling pathway) 5§ (& 7-B).
24 RERESH

¥ COPD & — it 55 S e s DA SR ) e P <UTE
RAETERRCY, I AHT FE K CIBERSORT 5%
XT COPD 555 HE ZH 1) e s 4 3= i 7K~ 14647 43
FEVPAL 1 RO S S e 4 IR 2 1) (PR DG 1
Un1El 8-A FT7, 22 i G B 200 M AE BRI AR o S EE A8
e 5 . BT &, COPD FEAR id1Z B 4l (B
cells memory). 40l (plasma cells) & & X
HEZH; TR T 4008 (T cells regulatory, Tregs)-
RETRMERILN A (eosinophils) FrJ LG 25K T X6 HE 2.
(E8-B). Bijm, #t—20 i 70 5 Sy 4 i
fRoRtE (&1 8-C), WIEEHFL AT ZNF101. FCRLB
5RA. R T 40 R IEAK. MYADM 5
TET MR AR, SRAMEE K. SGMS2

adhesion )
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&l 6

exposure nsnp method pval OR(95% CI)

FCRLB 4 MR Egger 0.757 ——e——  1.033(0.864 to 1.235)
4 Weighted median 0.015 ﬂ—.—' 1.075 (1.014 to 1.139)

4 Inverse variance weighted 0.040 .—.—. 1.085 (1.004 to 1.172)

4 Simple mode 0.258 r——i 1.077 (0.970 to 1.195)

4 Weighted mode 0.118 o 1.070 (1.007 to 1.136)

METTL7A 3 MR Egger 0452 —— 0.934 (0.833 to 1.048)
3 Weighted median 0.022 o 0.934 (0.880 to 0.990)

3 Inverse variance weighted 0.015 '-0-!‘ 0.934 (0.883 to 0.987)

3 Simple mode 0.331 -—0—1 0.936 (0.846 to 1.036)

3 Weighted mode 0.145 o 0.934 (0.882 to 0.989)

MYADM 6 MR Egger 0686 ——o—i 0.957 (0.783 to 1.169)
6 Weighted median 0050 +—e— 0.900 (0.810 to 1.000)

6 Inverse variance weighted 0.019 -—o—c 0.887 (0.803 to 0.981)

6 Simple mode 0.064 &—— 0.763 (0.611 to 0.954)

6 Weighted mode 0.196 — —v-! 0.921 (0.826 to 1.026)

SGMS2 3 MR Egger 0.724 «—o———  0.901 (0.578 to 1.404)
3 Weighted median 0.064 4—0—14 0.831 (0.683 to 1.011)

3 Inverse variance weighted 0.036 «—o— 0.831 (0.699 to 0.988)

3 Simple mode 0.271 Hﬁ—« 0.835 (0.661 to 1.056)

3 Weighted mode 0.248 «o— 0.821 (0.646 to 1.043)

ZNF101 3 MR Egger 0753 +————o—— 1.063 (0.794 to 1.423)
3 Weighted median 0.045 —e— 1117 (1.002 to 1.245)

3 Inverse variance weighted 0.020 -—0—< 1.124 (1.018 to 1.240)

3 Simple mode 0.295 -—:—O—- 1.109 (0.960 to 1.280)

3 Weighted mode 0.242 —o—> 1111 (0.980 to 1.259)

5 COPD B MR S 7RHFE
Fig.5 Forest map of MR analysis of potential targets of COPD

&%ﬂﬁﬂ%@%@

TSINDS

BERSREHLE

Fig. 6 Chromosome location of potential targets

SYHPE T 40 PRI IR0 2 R G
2.5 GSEA BEESHLER

GG RIERRIBIRE . 4IRS A
FH I 73 A1 1) &5 SR B AH Ok SCHRUE 9 S RRDY,
SGMS2 i€y COPD [IFCHE 22 5 2L A . ATt FUidt
— A GSEA B iR R iZE R FRIE A PR
Thfie olam e S MK 45 R R, SGMS2 ¥ K 11
GO £V~ Dhfe £ EA PLRARBU Y. (antimicrobial
humoral response ) 40 ffl %F AE 9 il ¥ 1) I M
(antimicrobial humoral response )~ X 41 B F) B 18
[ (defense response to bacterium) 4H i N 5% 5 52
2% (intracellular zinc ion homeostasis ) X 41 B KI5
7 FHI RN (response to molecule of bacterial origin)

SRR O R K B KEGG A5

x2 REEHRIER
Table 2 Results of quality control
5 SNPs % & Cochrane’s Q 4 MR-Egger &5 R E AL
FCRLB 4 0.10 0.60 0.3429
METTL7A 3 0.99 0.99
ZNF101 3 0.92 0.76
MYADM 6 0.27 0.44 0.3589
SGMS2 3 0.92 0.77
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A protein localization to membrane raft B
sphingomyelin biosynthetic process
negative regulation of heterotypic cell-cell adhesion

regulation of cell-cell adhesion involved in gastrulation
cell-cell adhesion involved in gastrulation -
sphingomyelin metabolic process = L .
regulation of heterotypic cell-cell adhesion Sphingolipid metabolism ®
membrane raft organization P1H
positive regulation of substrate adhesion-dependent cell spreading
establishment of endothelial barrier Pt 0.008
. . a2 0.010
cortical actin cytoskeleton [ ] Glycerophospholipid metabolism ® 0.012
cortical cytoskeleton . 2 0.014
ruffle (") 0.04 o1
membrane raft . A 0.06
membrane microdomain . Q ‘
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phosphotransferase activity, for other substituted phosphate groups . %
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A-GO analysis; B-KEGG analysis.
7 BESHHER
Fig.7 Visualization of enrichment analysis results
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FgEz287% SEFE SEE0Eg s FIECE
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=

A-GE AL BRI SR B B-S A LA AR LR I C-BESL i S AR A A, "P<<0.05, ""P<<0.01.

A-bar plots of the proportion of immune cells; B-boxplot of the comparison of immune cells; C-heat maps of potential target and immune cells; *P < 0.05, *"P < 0.01.
8 COPD %L R R fZIRIA T

Fig. 8 Analysis of immune infiltration of core targets of COPD
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T8 P A D A A B i 2% B ) . ( complement and
coagulation cascades )+ 4 X -1 4H R T 32 AR AH ELAE
H (cytokine cytokine receptor interaction) Janus
(Janus kinase, JAK) {5 5% 5 A SH0E K+
(signal transducer and activator of transcription, STAT)
Fol. ZERES G HERLEMIE (nucleotide-
binding oligomerization domain ) £ 524415 F il % . P53
{5518 (P53 signaling pathway) 4 (I 9).

2.6 LIFLEHR

AN A Sla VTR T/ N - RN (a4 7
W ZRIE K-S MR 0 gl AR — 3 AR &,
COPD #£ASH FCRLB. ZNF101 ik 5T X IR 4
ExHEHAH L, COPD FEAH (K] METTL174.SGMS?2
FEHNFIE TIHP<0.05.0.01). FR#F R KIS MR
IINTEE RBEAATE, X B3I T AR 4R M)
AEE (10D,

0.6 i SGMS2 —KEGG Complement andcoagulation cascades
' f\\ —KEGG Cytokine cytokine receptor interaction
a7 Q —KEGG JAK-STAT signaling pathway
0.4 N —KEGG NOD like receptor signaling pathway
fﬂ? KEGG P53 signaling pathway
i 0.2
i,
B 0.0
Bl L |
| ] ‘ |
00w LIt e L |
1 A P o WA A
. 2
il
,‘pﬁ 1
&= 0
-1
o -2
5000 10'000 15000 20000
A 7B ERH

B-SGMS2 KEGG F445 R,

A-GO enrichment result of SGMS2; B-KEGG enrichment result of SGMS2.

9 GSEA BN
Fig. 9 Enrichment analysis of GSEA
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Fig. 10 Box plot of analysis of verification group
N =+ 4 Y Fobe
2.7 BETFHRAEFHED T RO P THE

£ CTD %4 e b 3 ks R A2 48 B AR O AL
1RBN LU KBRS . IR AR 42 MUY
T Coremine Medical B FEA 2 B U1 B4 %
55, LA P<<0.05 J2kAFdkAT ik, 193154 R E
OB SE R E R 135 Ik,

VAGRFEo3 B bR 0 245 () AR SARFAIE » A 11 B
TN, XL ZGIIIA DGR (53 ). FE (49 ). F
(26 O AE; FRRRIE (76 YO H (59 ¥, *F (54
UO N BEL (69 YO I (60 KD N, B
46 O B (270 'F (3270 O 31D K2
DIRCAE R (32 O #hE (25 YO, ki (22
YO ONE, LRI (15 YO, BHA (3 WO, ffER
(1 %O 2ok, EIRHEG T EE R S5 E A IRARTR
J7 COPD [N T BB =i & . ST Z s 2
B ARV E R, A ST AV E R 24 7] COPD
PG PRISTT AR B IR AR A 55 .

B )5, FIH Cytoscape Hff (hAR 3.8.2) Mgt
“RRLEE AL Y-y Mg (B 12). FIH
CytoNCA #iffit% BC. CC. DC. EC i, KX 4
TUEIIAE TR 10 AL 2t Az nh g, &
KBFLIAR, WET. AS. BHE, HE, &6
= KRBFHERERMZOFZ, 7 Bz 25
BAAZHEE WL 3.
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Fig. 11 Statistical radar chart of information of predicted traditional Chinese medicines
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ool e HHOLEA ERT | RE  EE KT BN EEC 8N Ha 0 FoR
""" & e SEE KM AN BME AR REE EET RSN REA B fEe
o o i KRR RAE RN SREWE =t W BE OE BSOS B
'S : =" L WA JIEEE eWE SR DH ERE %5 A& RS KRR AR
ogan = MYABM  ZNEf01 crgghenal 5 ehotatn B e m FEiE wfrdn sl MR BUER  LRRE ek Rl
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WEREL A iz W OBEE  AA  LES | EF AR WF MWF BHE E6T =8
- . 4 BE EET EE AN Wk BB FER  BA N R AR
oo ) WAN AR B BT I8 MEE &% RET 99 WEE 4%%
o - AZ R EET 0 | BE RUT BEERE LN EK N R
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Fig. 12 Network diagram of “core target-chemical components-traditional Chinese medicine”

®3 LGRS Y

Table 3 Topological parameters of core traditional Chinese

Wz, ZERLEIN S MZOEE A (FCRLB. ZNF101.
MYADM. METTL7A. SGMS2) 5 il 5 25 4k i

medicines G4 Tt S Re ) <—5 keal/mol, 4E&HETH

SR MHCROME BEO Edof RERER O {E9—8.22 keal/mol, HIRZC4E 1 5 BT TN A A% /L
AR S01600 0330373 6 011795906 PR AR R B . e BRI R O B-
BRI 590.1600  0.330373 6 0.117 959 06 735 METTL7A (& 13).
A& 5215078 0.321244 5 0.109 649 00 N
W 787.0128 0335135 4 0.101 857975 3 Wie

{5 . . . TRy g / Y
W 7041798 0325744 4 0.09857188 i COPD =it ﬁﬂjﬁ’*l‘ﬁﬁ‘mﬁfﬁ ERR
AT 14844386 0.337 568 6 0.098 471 91 TRV, AR08 A BRAE TS AT 3 (K50,
KAUIE 3049765 0.325 744 4 0.09558408 AR E B A, IR 2 T A

Dr AR, LTS AT 12 COPD #5052 %

2.8 ZLHRATEMR S 50 SR X HEEOIE
BT TCMSP #dla e, MR 07 128 2% A1 FHAH 56 3L
BRUESE, RAHE T 7 Mz 04kl &
$ I (stigmasterol) B-2F §§BF (B-sitosterol). 3¢
H ¥ (spinasterol) it i % (quercetin). LI 25/
(kaempferol ). 3% 2 (baicalein) . ZZ M i BE 1
(cerevisterol), FHEAL 227 B BARME B ansk 4 Jir
TN B FIRSCEE R S 5 COPD HIAZ ¥ s AT 5 1

PR B TRNS . [R, AR TSRS EE R
T I MR 0T 7155 58 T COPD B% 0 A, I
TP 2, CUERNM TR L], R
% COPD WH RIRIT SRR IR LS5,
3.1 #%UERES7E COPD &R RIER

AR FE A YNE B TR MR /3RS
5~ COPD #0ofti s, HA#EAT FCRLB. ZNF101
Tk T T RESsHE N COPD A& A%y, 1 MYADM.
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Table 4 Key components in traditional Chinese medicine

L% KiIFEFZ Mol ID Mw AlogP OB/% Caco-2 DL HL
PSS B MOLO004355  412.77 7.64 42.98 1.44 0.76  5.32
[FR] ER. HEL AR, MOL000449 41277 7.64 43.83 L4 0.76  5.57

WA AS :
B-5 S 1 R, AR, RAEH. MOL000358  414.79 8.08 36.91 . 0.75 536
A&, KHFE ’
L 25y . AR, RAH.  MOL000422  286.25 1.77 41.88 024 14.74
e 0.26
Wiz 2% W, AR, R MOLO000098  302.25 1.50 46.43 0.05 0.28 14.40
R T MOL002714  270.25 2.33 33.52 0.63 021 16.25
F SR AHREHE MOLO008998  432.76 5.26 39.52 0.35 0.77  5.08

My-ABX 5 F IR AlogP-#RAMRIESEEL: DL-2S251E: OB-DIRAAFIFAEE: HL- 364,
My-molecule weight; AlogP-topological polar surface area index; DL-drug-likeness; OB-oral bioavailability; HL-half life.

TR -1.7 -8.9 93 -8.6
PR 1.5 -8.8 9.4 -8.5
[ITES1; -7 -7 7.9 T

Wk % 7h) -7 7.4 =7
-7 K5 B -7.2 -8.3 -9.6 -7.6

F A SR 8.5 -8.5 -8.9 =7
W -7.6 7.7 1.9 -7.8

FCRLB MYADM SGMS2

-9.8
ZNF101 METTL7A

13 DFIERER
Fig. 13 Results of molecular docking

METTL7A. SGMS2 (31~ [ 1l fie 15 550 KU 1
A K. XEERIIAMAHIN T SGMS2 4 C A1 A
f£ COPD Kk #AEH], WiEa T FCRLB.

ZNF101. MYADM Al METTL7A {F i 45 e a5
(R R . ARHIT T 25 A7 IX LU p A e id i o Y
RAE G I N AL SRS S5 1% O B FE 3[Rl
iE COPD K JE. SGMS2 JEM iR 1 o nly,
FKIE N HSIARZEEE (ceramide, Cer) H#HMEAR
(sphingomyelin, SM) FIFRAB-01, A8 1 7 HMH %
I R I ) SGMS2 R FRik, FEIL SGMS TEE,
BETT S fE HPEE B (protein kinase B, Akt) 5%
JH R IE G SR AR SR R R . X R RN,
FEUMN SOREDIRE . S PR TR S AR
KMAGERR MG, SRR RS, ARt
COPD )38 & S B 1 i1 20 23 25 #4545 7

MYADM {E & 5 A1k 40 i & 7 2K 1% (myelin and
lymphocyte protein family, MAL) J% i1, FEMiE

ZRIE CEIEEREA . R bR ) (5859,
I8 o R4 4n B 8] B B 43 F-1 Cintercellular adhesion
molecule-1, ICAM-1) SEZ 7075 N B R 5E =
1601, I PRAF 7T s, MYADM 7K-F- 5 B2 £ 5495
B | W IR P L 4T it 5 i R 46 1k TR 7 v
F AR, ZPIEAIESL, 71 MYADM DIfg 23
VG TR AT TS B, DRI AT e e B S R
W62, METTL7A /& —% m6ARNA FILFEFE 3],
RS R E RGPk EEAE 6. moA H L L&
T I FE AT B AZ A T--xB - (nuclear factor-kB,

NF-kB) J#EEA T RIS, 5 COPD < IE R IE
A1 EE Y25 ) A 5<165-67) ,FCRLB J& T FCRL X689,
FEAEAET B 40, GeA R T 46 H 4ot
Y B AMiE L B S Puik AT BEAERT ALK
721, FCRLB 7 HAE i 8 S JF AR 98 ) L3 ) i
EHARRIAKERET &, aLgEdss
S ) B A RIS A B G R T I AR R T
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J&. ZNF101 {ENERE R, S H5EREFA
i RS0, JCHAE M A = R, 42
AT ARl I R L R A R 2 5 S I S Y, A
SRR R JRE IR BT o 25 b, $2HB A% e

MA[BES COPD #Ff@id #2900 . Fue R N AH G,
A REHTIT COPD HI4rFHLEI SR BLB LA, (ES
L.
32 #ZLESENS COPD XA RIA]sEE M FHLH]

I 5 AMZOEE ST E T, RIEZG
B AT RedE I R S I AR R | S 2R 4 -4
RGP BRI P R B ) e N R Tl I B R T 1 A
#EZE COPD WAL, [F]IAH SCHIT 9 ik 5K
T R AY Y e KOS AR R 5 O K g i AR
RIS, WL, R R OGS
LG S AT 22 B V- 1 - B PR () B0 A 11D 7]
JE I A 9 G 2 0 L D e AR b R A R A R S
20 COPD HEFRU7), 1 22 Ik fiie- 1 B 2 ml ad ot 471 )
WA M B AR R P A NF-xB 15 S8 RE, W
AN 55 T 0 R R AR BT A . R VRS
i VIR B s A T s o S5 2R 240 - 240 o 285 A 7 1
CIESEZ COPD AR 11 : ICAM-1. Il
EANMIRE 43 T-1 (vascular cell adhesion molecule-
1, VCAM-1). E-i&# % (endothelial selectin, E-
selectin) P-iE$¥ 2 (platelet selectin, P-selectin) 41
T 20 - P R 2 B e B R B, T i T e A
PR & C-X-C e A 7Rk 10(C-X-C motif
chemokine ligand 10, CXCL10). FH40 /% -6
(interleukin-6, 1L-6) . M98 ¥ 3L K ¥ -a ( tumor
necrosis factor-a, TNF-o) 542 48 KPR, it
1M 320 COPD 24 in = 177 2 [ 410 ) aX 6 8 B 21
A BELIT 58 SE GRS, P R B B D e A R T (2 2 28 E
YHRRIRIE S MBI A E S, FEUGHHOA
ST, I BB e O

% J&F| COPD Je— i 5 e & DI R I8 1<
T8 JEREPERIREY, R — B0 98 COPD HH 4% 4
PRIERHIE . SR A KB, 1d12 B 4. 2R
ZHHAE COPD 4lrh B mik, il e T 401, 1&g
FRVERLAH HE/E COPD 2+ 2IKFRIA - BEAE R 7T & TN,
£ COPD &, fliZ 23N SR 4B A2 B 44
L EG 2008, AMMAE N R B4R 5 A
ERREH G MESPUE, /- FHURMOB 4E s
PR, R HR AR, 1212 B s xS it 5 &
PrE (U decorin) KAEFFEIEAL, FEHUR A RIBUS

WA TR I, G5 B 5 ) RS,
WEIDNEEM T EES B 4G LH 7 (B cell-
activating factor, BAFF) Z§[K 1/ T HAAFAE 51
SEEYIFDE, JLFEHE COPD RIS 58 R K G i
HEFF150), AT T 40H0 (Treg) JE i 20 IL-10 A1
ALK A T-B (transforming growth factor-B, TGF-
B) SFLMMIR TR RS B S B AN TR, XTHERFHL
A G ERAAS B B 13 JEE S0E e B 2 R EE T, A
COPD 1, Treg 4l 4T REE) 25 T F%, &
WA Treg 2R/« SKHEER 1 P3 (forkhead
box P3, FoxP3) Fik[F(L L IL-10 738 AL, [FIS
B Th17/Treg U5 2 2 =880, 53X Ff Treg Lhfg
AIZEAELBIR 1 AT, N 108 SRR 4 23
4%, MIILE COPD A I Ak fig A 21 S s A
(87.901, 7£ COPD H, WERRIERLANNLIE 2 R L AT BE
55 Th2 e N % S A Sl A A 5% < b 24l
iR TSR i ik Jo bk TR 4 PR 2 B3R (thymic stromal
lymphopoietin, TSLP ). 1L-33 &5 _F- i 4l i P 01031,
R Th2 AT ILC2 4RAR-os, ki fedt IL-5. i
g0 f - B A M 4R V& ) B ¥ granulocyte-
macrophage colony-stimulating factor, GM-CSF) &
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