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Abstract: Objective To explore the genetic causal relationship between gastro-esophageal reflux disease (GERD) and chronic
obstructive pulmonary disease (COPD) by Mendelian randomization (MR) analysis based on the theory of “gather in stomach and
focus on lung”, and to predict potential Chinese herbal medicines that may intervene in GERD-related COPD. Methods The genome-
wide association study (GWAS) datasets for GERD and COPD were obtained from the IEU Open GWAS database. A bidirectional
two-sample Mendelian randomization (MR) analysis was applied to evaluate the causal relationship between the two conditions,
followed by a series of quality control procedures. Subsequently, proximal genes of the instrumental variables were extracted using the
Ensembl database, and functional enrichment analysis was performed to explore the potential mechanisms by which GERD influences
COPD risk. Furthermore, protein-protein interaction (PPI) analysis was conducted on these proximal genes to identify core genes
involved in this process. Potential intervention chemical components and Chinese herbal medicines were predicted using the
Comparative Toxicogenomics Database (CTD) and the Coremine Medical database, respectively, and statistical analysis was carried
out on the medicinal properties and functions of the identified herbs. The CytoNCA plugin was used to screen core Chinese herbal
medicines, and molecular docking of traditional Chinese medicine components with core genes to preliminarily verify the prediction
results. Results Forward MR analysis indicated that GERD was causally associated with a significantly increased risk of COPD
onset; quality control results confirmed the robustness of this finding. Reverse MR analysis did not reveal evidence supporting a causal
effect of COPD on GERD. A total of 135 proximal genes of the instrumental variables were identified, which were primarily enriched
in biological pathways such as the regulation of Nuclear Factor-Kappa B (NF-xB) signal transduction, the Interleukin-17 (IL-17)
signaling pathway, the Tumor Necrosis Factor (TNF) signaling pathway, the Phosphatidylinositol 3-Kinase-Protein Kinase B (PI3K-
Akt) signaling pathway, and natural killer cell-mediated cytotoxicity. The top five genes identified through PPI analysis were
determined as core genes. Using the CTD and Coremine Medical databases, 163 chemical components and 167 Chinese herbal
medicines were predicted. Statistical analysis of the medicinal properties of the herbs showed that among the Four Natures, cold and
warm properties predominated, followed by neutral; among the five flavors, bitter, sweet, and pungent were most common; the primary
meridian tropism was the lung meridian, followed by the liver, spleen, and stomach meridians; in terms of functions, tonifying
deficiency and resolving phlegm, relieving cough and asthma were primary, followed by clearing heat, relieving exterior syndrome,
and regulating gi. After calculation with CytoNCA, key herbs were screened out, including Mahuang (Ephedrae Herba), Baiguo
(Ginkgo Semen), Banxia (Pinelliae Rhizoma), Chenpi (Citri Reticulatae Pericarpium), Sangbaipi (Mori Cortex), Gancao (Glycyrrhizae
Radix et Rhizoma), Ganjiang (Zingiberis Rhizoma), Shengjiang (Zingiberis Rhizoma Recens), Huangqi (Astragali Radix), Renshen
(Ginseng Radix et Rhizoma), Fuling (Poria), and Baizhu (Atractylodis Macrocephalae Rhizoma). Molecular docking demonstrated
favorable binding affinity between the core genes and the key components of these Chinese herbal medicines. Conclusion Based on
the theory of "accumulation in the stomach and its connection with the lungs," this study not only confirms from a genetic perspective
that GERD is a risk factor for COPD, but also reveals that its potential mechanisms are closely associated with inflammatory and
immune signaling pathways such as NF-«xB, IL-17, TNF, and PI3K-Akt. The predicted Chinese herbal treatment strategies primarily
focus on tonifying deficiency, resolving phlegm, relieving cough, and calming asthma.

Key words: gastroesophageal reflux disease; chronic obstructive pulmonary disease; gather in stomach and focus on lung; Mendelian

randomization; Pinelliae Rhizoma; Ginseng Radix et Rhizoma; Poria; Atractylodis Macrocephalae Rhizoma
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Fig.1 Research flowchart
# 1 GERD #1 COPD ] GWAS ;L 2 A $#id
Table 1 Description of GWAS summary samples of GERD and COPD
P AR FEA &/ SNP #(H NEE AT B4R URL
GERD 602 604 2320781 KN https://gwas.mrcieu.ac.uk/datasets/ebi-a-GCST90000514
COPD 193 638 16 380 382 WK https://gwas.mrcieu.ac.uk/datasets/finn-b-J10_COPD

GERD- B &8 R Iitfi; COPD-18 {4 B 2 P i s o

GERD-gastroesophageal reflux disease; COPD-chronic obstructive pulmonary disease.
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Table 2 Information on instrumental variables included in forward MR analysis
SNP EA OA Beta SE P{H (A F1{&
rs1011407 G A —0.042 0.007 1.093X107® 60 665 768 227.883
rs10133111 A G 0.042 0.007 1.353 10710 103 377 321 287.253
rs1021363 G A —0.031 0.005 5.010X 10710 106 610 839 270.060
rs10837002 G C 0.028 0.005 4.029X10°® 38 565 727 210.015
rs11762636 A C —0.051 0.006 1.882X107%6 2061111 472.433
rs11953061 T C 0.028 0.005 3.099X1078 120 144 025 214.201
rs12204714 T C —0.029 0.005 7.924X107° 152 235 339 232.799
rs12453010 T C 0.030 0.005 1.746X107° 50 316 131 254.061
rs12598916 G C —0.033 0.005 6.873X10710 60 658 751 265.831
rs12997558 A G 0.028 0.005 3.039X10°8 41704 580 214.634
rs13107325 T C 0.070 0.009 2.199 X107 103 188 709 408.863
rs1334297 A G —0.039 0.005 1.141X107%2 58 335 375 354.211
rs13409451 G A —0.028 0.005 1.929X10°8 144 257 639 220.689
rs1431196 G A 0.032 0.005 2.655X 101 50 832 102 310.350
rs1479405 T C 0.031 0.005 9.852X10710 15387 519 260.801
rs1596747 G A 0.031 0.005 1.003X107%0 193 802 478 291.277
rs1716171 T Cc 0.038 0.006 7.825X 10711 123716 376 294.919
rs17379561 T A 0.053 0.007 1.076 X107 98 340 139 419.662
rs1883842 G T 0.031 0.005 9.268X107° 41 223 062 230.699
rs1937450 G T 0.032 0.005 7.068 X 1071 66 478 840 299.008
rs2016933 G C —0.031 0.005 1.043X10°® 65 653 157 228.713
rs2023878 T C —0.036 0.006 3.035X10°° 18834 124 246.629
rs2043539 A G 0.027 0.005 2.240X10°8 12 253 880 217.186
rs2164300 T C —0.026 0.005 4.134X10°® 67 813017 210.807
rs2240326 A G —0.047 0.005 1.132X107% 50 128 386 669.242
rs2396133 G A 0.029 0.005 1.109X107° 109 197 067 259.110
rs2396766 A G 0.032 0.005 2.335X10711 114 318 071 311.767
rs2734839 T C —0.028 0.005 8.785X107° 113 286 490 231.189
rs2744961 T C 0.029 0.005 5.811X107° 34 655 000 236.412
rs2815749 G A 0.039 0.006 1.074X107%0 72814783 290.521
rs2834005 Cc T 0.030 0.005 9.420X107° 34291708 229.473
rs3766823 A G 0.039 0.006 7.093X10710 32197 257 265.369
rs3793577 G A 0.027 0.005 2.494X1078 23737 627 218.941
rs3828917 T G 0.067 0.012 2.269X1078 31465917 217.620
rs3863241 T C 0.032 0.005 1.488 X101 73890 335 317.456
rs4382592 G T —0.030 0.005 8.199X107° 134 870 755 232.169
rs4713692 T C —0.028 0.005 3.065X1078 33807 638 213.750
rs569356 G A —0.038 0.007 4.070x10°® 29 136 686 209.755
rs6722661 A G —0.032 0.005 1.146X107%0 100 806 588 290.632
rs6780459 T A 0.031 0.006 3.140X10°8 104 624 105 212.876
rs7032155 A Cc 0.028 0.005 1.627X10°8 122672771 224.274
rs7206608 G Cc 0.029 0.005 1.458X10°8 82872628 224.058
rs7241572 A G 0.037 0.006 9.493X 10710 77580712 266.398
rs7527682 G A —0.027 0.005 3.128 X108 189 172 684 213.422
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SNP EA OA Beta SE P fE (8 F i

rs7541875 G A 0.027 0.005 1.612X1078 190 957 589 221.295
rs7600261 T C 0.034 0.005 9.473X 1071 212 622 818 292.808
rs7612999 A G 0.031 0.006 4,898 X108 35678 337 207.962
rs761777 G A 0.035 0.006 4.715X10710 134 938 075 272.498
rs7675588 A C —0.034 0.006 1.803X10°8 80734978 221.103
rs7685686 G A —0.028 0.005 1.144X10°8 3207 142 229.331
rs773109 A G —0.038 0.005 8.714 X107 56 374 695 389.273
rs7942368 T C —0.034 0.006 9.541X107° 76 465 362 234.523
rs903678 A G 0.028 0.005 4.891X10°8 201 809 918 207.976
rs903959 A T 0.029 0.005 2.989X10°° 142 630 782 245951
rs9373363 G A —0.033 0.006 4.135X10°° 143 150 043 243.810
rs9396740 A G —-0.031 0.006 1.466 X 1078 17 023 108 223.485
rs942065 A G 0.031 0.005 8.446 X 10710 94 032 065 264.339
rs9529055 A G 0.027 0.005 3.105%X1078 66 957 533 213.725
rs9542729 G C —0.036 0.006 1.412X10°° 31833578 256.793
rs9615905 T C 0.028 0.005 1.212X10°8 48 875 699 227.434
rs9636202 A G —0.035 0.005 1.510X 10710 18 449 238 289.553

SNP-HAZH IR Z &1 EABNSEN R, OA-HARS AL, SE-#RiEiR%: Beta-NifH; £ 4 [,
SNP-single nucleotide polymorphism; EA-effector allele; OA-other alleles; SE-standard error; Beta-effect size; same as table 4.

exposure outcome method nsnp pval OR(95%Cl)
GERD COPD MR Egger 61 0.652 '—0:—« 0.80(0.31 to 2.06)
GERD COPD Weighted median 61 <0.001 : —— 1.58(1.25 t0 2.01)
GERD COPD IVW(fixed effects) 61 <0.001 e o) 1.69(1.44 to 1.98)
GERD COPD Simple mode 61 0.02 :'—O—t 2.05(1.14 to 3.70)
GERD COPD Weighted mode 61 0.014 : —— 1.92(1.16 to 3.19)
P<0.05 was considered statistically significant (]) { é ;'3 Jl

protective factor risk factor

2 GERD Xt COPD X4 KEH) MR 445 R
Fig.2 MR analysis results of GERD on risk of COPD

B2 AANTEAERFE (P>0.05) (£ 3). MR-
PRESSO Fi4 Al MR-Egger #HIGIH BR P>
0.05, FE7N A BITAT S H AE BOK - 2 301 (R
3). WAk, Bk 4 RE M GERD #1 COPD
Z TE] PRI DR SR B R A A AT AR B AN SNP BRBh 1K (1
3-A). IEBRBEAE RIEMRNE 2 M5
FEARXIR, R TEE MR s B2 Kr 23t
MR R] R RGP T s R AR 1
(K 3-B).

2.2 COPD ¥t GERD % 7% X} B E R X Bk

2.2.1 IVs FE# XIA MR 204, ¥ COPD 1k
NIEAER R T R, GERD 1E N4 mEdE, G L
RIS FR G B 2 T 44> SNPs {E A ] MR F IVs
(£ 4). HH, COPD Mk IVs 1] F Geityull N
925.948~4 089.741, FHALFIETH Vs,

222 I MR 4R IVW 43 #r KB COPD
X} GERD AELE X [F] LR K 2 (OR=0.99, 95% CIL:
0.95~1.02, P=0.515). JHAth 4 Fh7iksh f 55
N P>0.05, 5 IVW HiEZR—5, U LiRgh R
T EErE (B 4),

223 JFiEHEHlg R Cochrane’s O K4 BN
IVs it E Z [AIAEE R (P>0.05) (R 5).
MR-PRESSO #55&fll MR-Egger #IH 656 45 15
B8 P>0.05, $7 AKI BT ] i (E BT A 1
ZRME (R 5). A, B—IEBURIE B 45 R
S MR 453K 52 H— SNP 52, $ERmE i R
AT EENE (B 5-AD . UL REAE AR S A8 2000 i
2 P AT A TR, $278 MR g5 2K %
ROPERZ I AT BRI, PR T 4 IR AR
Pt (K 5-B)s
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#*3 IE[ MR SiTREEHIZER
Table 3 Quality control results of positive MR analysis

F Pk e

-t | ik BHEHMERY (MR-PRESSO) /K221t P 1A
Cochrane’s Q P
GERD COPD MR-Egger 66.933 8 0.223 4 0.2030 0.1214
IVW 69.735 6 0.1828

GERD-H % [ if: COPD-1&PEHZEM: Mz : % 5 .
GERD-gastroesophageal reflux disease; COPD-chronic obstructive pulmonary disease; same as table 5.

A B MR J7i%
; vw
: | MR-Egger
25- —
.
2.0-
- . - .
Z L]
g e ®e 2 ...’O ® .
+ —_ > g .0 . : s a
. o0 - .
S b ’ o [ i i % ®e
: :
T 1.0-
. .
Z 0 1 2
0.0 0.2 0.4 0.6
Brv

MR leave-one out sensitivity analysis for “GERD” on “COPD”

El3 GERD %} COPD ZfERKMEERXZNE—LEE (A) KFHE (B)
Fig. 3 Leave-one-out plot (A) and funnel plot (B) for causal relationship between GERD and incidence risk of COPD

&4 KB MR OSHANTREENER

Table 4 Relevant information of incorporating reverse MR analysis into instrumental variables

SNP EA OA Beta SE PE fir s F 18
rs1801272 T A -0.327 0.064 2.823X107 4 1354533 932.413
rs2818388 A C 0.175 0.033 1.641X107 133 953 647 925.948
rs4762262 A C 0.131 0.025 1.622X 1077 96 382 254 929.942
rs8040868 C T 0.210 0.019 5.843X 10728 78911 181 4089.741

exposure outcome method nsnp pval OR(95%Cl)
COPD GERD MR Egger 4 0.518 '—:0—' 1.06(0.91 to 1.24)
COPD GERD Weighted median 4 0.780 '—‘I—‘ 0.99(0.95 to 1.03)
COPD GERD IVW(fixed effects) 4 0.515 —0rt 0.99(0.95 to 1.02)
COPD GERD Simple mode 4 0.899 O—Q'—t 1.00(0.94 to 1.05)
COPD GERD Weighted mode 4 0.891 '—JI—' 1.00(0.96 to 1.04)
P<0.05 was considered statistically significant 0!9 4 1!1 1!2 1!3

protective factor risk factor

4 COPD 3 GERD &4 RH) MR 4745 R
Fig. 4 MR analysis results of COPD on risk of GERD

2.3 IVs SPIEEFEThEEEE S e E L. GO DMraiRE R, KRR EE

4 SNPs 45 X B Ge Ak 37 91 5 47 5 15 BEESNFESH LIRS STV N B
B, REE 135 AN L HAREAE R, Fx b7 fa) s . £ AR F-xB (nuclear factor-kB, NF-



- 1022 « ¢8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

#*5 [RE MR 2 REEHILE

Table 5 Quality control results of reverse MR analysis

. N = SR AR G - . N
2E 45 WARiA EHEML (MR-PRESSO) 7K 2%tk P {H
Cochrane’s Q P
COPD GERD MR-Egger 0.224 3 0.8939 0.806 0 0.440 2
VW 1.1371 0.768 1
A B MR J7¥%
: VW
154762262 . | MR-Egger
12818388 - .
' 40-
151801272
35-
158040868 o 30l
@
25-
All 20- . =
006 003 0 0.03 ~0.04 0 0.04

MR leave-one out sensitivity analysis for “COPD” on “GERD”

5 COPD Xf GERD XERXRHE—EKEE (A) RiFHE (B)
Fig. 5 Leave-one-out analysis plot (A) and funnel plot (B) for causal relationship between COPD and risk of GERD

kB) 15 S8 IS AR Sl 5RO
v-2 3 TR (gamma-aminobutyric acid, GABA) #E
KA, U6 IMEAZHEAL T EURURL G014 73+ iR o
FUDE 152 R s it RS2 1R R T T T TR il v
PE. RNA REHE 11 @R 45501
e (] 6-A). KEGG 7345 R i eiX S5 R 32 22
55 NF-B {7 5@ #% . 5401/ 317 (interleukin-17,
IL-17) 55188, MEIARIEE T (tumor necrosis
factor, TNF) 5 5l B . 0 B WL BE 3- Wil
( phosphoinositide 3-kinase, PI3K) - ¥l B
(protein kinase B, Akt) &5 18 HASNHAH R
TR EIESEE Sl A R (KB 6-B).
2.4 GERD 715 COPD &4 XU 1E 0 a9tz OEE
ik

W 7 fs, B 135 AT HARABELGERERE A
STRING ##la /2, MRAEFHIEFATBEATILIE, TR
WA, BJEIRAR T M 107 AN AL 168 ZKIA
B PPT 2% . Bt )5, {5 B CtyoHubba fi {43217
(degree) {EHITH, H4FEAERAT 5 AN F R IER T
(tumor necrosis factor, TNF). % EfZ52 {1k D2
(dopamine receptor D2, DRD2). DEAD #HEfi# iefif
39B (DEAD-box helicase 39B, DDX39B). Mfii#iz
Ak 1 (estrogenreceptor 1, ESR1). NF-«xB il [l
T#£ 1 (NF-kappa B inhibitor-like 1, NFKBIL1) fff

%€ A GERD 413 COPD Az ARS8 0 (4% 0o 2 K] o
2.5 BEPHTUNKRS

£ CTD B Eh N 5 Mz LFER, LR
2| 3387 MbAERS, HEBR T R PRI 5 Cln
PR AT 5 (N2 EBOR. 2R
TOREE) SRR, AR T UM R 1l
R RAREM 163 MU RS B )G , 25T Coremine
Medical Z# FESREC RN LIBREE . IR L SRS AR
(17 167 WRAHIC R S0 A 25 DY S LATE (62 70+
62 ) NE, F (30 W) Rz HMRLFE (81
O H (81 O 3 (73 0O NFE; HAE DA (102
VONSENN . NCYR/ONN: YR/ ONE- N R/@)
BIRZ s HBUIANEZ (34 VO ALK 1R Tl 24
(30 %) ATE, ERZ (23 ). RFEZ (20 KO-,
FAZ (13 %0 k2 (F 8). FIH Cytoscape A4
P RO BRI AL B -R 27 AR LR R P I 2%
K (B 9). FIfH CytoNCA %} BC. CC. DC 3 Tji%k
HiEATHE R, B&EHE. NS, . K%, &
. TE. AR B FE. RAKE. RE. A
AR 12 B 25T E A% O (R 6).
2.6 SFXIEE

&5 Bh TCMSP i i+ A 40 AH S SCRk B 8 12 PR
O ZARR Iy, IR 7. BIX e SCH:
OB 5 AT s e N R R 3 S B (4 (TNF
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positive regulation of calcium-mediated signaling ¢
regulation of calcium-mediated signaling
growth ¢

negative regulation of developmental

negative regulation of cell peojoction organization 1
lation of response to external stimulus
negative regulation of neuron projection development
negative regulation of response to biotic stimulus 1

protein homooligomerization *

postsynaptic modulation of chemical synaptic transmission *
regulation of canonical NF-«B signal transduction 1 |

negative re

postsynaptic density membrane *
postsynaptic specialization membrane *
postsynaptic membrane *

GABA-ergic synapse

synaptic membrane *

postsynaptic density

asymmetric specialization *
postsynaptic specialization

neuron to neuron synapse *

U6 snRNP 1

tumor necrosis factor receptor binding +

tumor necrosis factor receptor superfamily binding *

U6 snRNA binding 1

transmembrane receptor protein tyrosine phosphatase activity *
transmembrane receptor protein phosphatase activity *

potassium channel regulator activity *

3,5"-cydic-GMP phosphodiesterase activity

RNA polymerase II general transcription initiation factor binding *
3,5'-cycle-nudlooside phosphodiesterase activity 1
3.5"-cydic-AMP phosphodiesterase activity |

NF-«B signaling pathway -

Natural killer cell mediatod cyotoxicity
Human T-cell leukemia virus 1 infection-
Human papillomavirus infection «

L-17 signaling pathway

Proteoglycans in cancer
Parathyroid hormone synthesis, secretion and action
Type I diabetes mellitus

(=1

—_—
——
P—
|
|
1 =
_— ~
E———————
1
]
e
e PH
P
e
— | [ 0.002
_— a
————— 0.004
e
[ 0.006
[=—]
| p——— ]
e
e
[—
[—
_ 5
rm—
 —
[—
—— = - =
0 25 5.0 75
ok
Rheumatoid arthritis+
P{E
0.01
0.02
0.03
0.04

I'NF signaling pathway -

Hormone signaling 1

PI3K-Akt signaling pathway 1

DRD2. DDX39B. ESRI1. NFKBIL1) #{74> 7%}
B, M EMEARUIIES SR, Mg R
s FTAETE R 2RSS S 5 ME O A
BIRIMH —EMaaw’ 7, KGR/ T-5.0
kcal/mol, %54 HEVEEA—-5.1~-9.7 kcal/mol. F:H,
DRD2 5% ¥ % D N4 GG B k466
(=9.7 kcal/mol), &7~ 3 7] 5g B A 55k (1A BAE
RZEF 7. B 10 A0 TR RE g &5
o FAHEAE AT . X B g RyIb R, T
DY H 24 3 1 S A 5 A% 0 B A 2 R LA R R &
AW, WRERAERERAEAER, MmA “ERT
B, XTli” 697 GERD #HX1E COPD 143 FHLiil
Rft 7ok BHIFEA VP SRR R, RXFRE

Phagosome
Hepatitis C+
Hepatitis B+
Sulfur metabolism 1

Malaria

o -

=)
N

2
HE

6 E&E GO IMEE (A) 1 KEGG @i (B) EE71
Fig. 6 Enrichment analysis of GO functional (A) and KEGG pathway (B) of genes

S A ) S IR N DA R 2R S
3 it
3.1 GERD 5 COPD EffERYMREHE “B
T8, xTH” Eit
AWFITEL X MR Z#7, N GERD #4n
COPD IR i R H it 1 3845 2% 22 11 1% R SR ks
R I A AT IR O E TR H SNPs /AT
HAR R, X% SNPs /03 1% GERD M# 4L 1i L 5
A, HAMELE T EATE NTE 1 T B L2 By
PR, AT AEAALL 1 IEBE AL B G,  A R R TR A
Tty PPl PR OG- (v FEAR RIS, JeT itk
JREL, AHFFAHTIESE T GERD % COPD f77E 1E [
RIS RN o 1ZEE A BRI T I 2 I8 % 73 B
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FRAE X A R BEATHET, S AR 5 N8 IR DR i S 3RS
(ZZVE S

All genes are sorted according to their degree values, and the five
genes in the innermost circle are the core genes obtained after

screening.

E 7 GERD 7S COPD &4 K8 ay#% O£ E
Fig.7 Core genes mediated by GERD that increase risk of

COPD
A mpg B Fink ¢
80% IOOH
% 80

MUEIAERER., 5 “RTH, X7 fg
WIS EE G, M — Gk iE 4t 7ok H
B RAT I PV RHAIE .

“RTH, LT EISIER TR S E
IhfEZ B IR ZIBE R, SRR RIS 16 AN Bk & T it
MZAMEREH. BhEREE GRIRZEET#E) i
e “REES, CEM, SERATHEHR”,
MEFE 7 A A2 AT il AR O L BRI ST
fiti B 2 A2 D) A BB R AR 2 b, A
J&~ MEAARAR . AzER P EEe, BN “ ARSI 2 K
F7, HRIMARZ RS ERZA, #E “ A0
B, EWBA” 2. FIREBHER T, B (D
AMONHEIRZ VR, RN R A2
P75 T 22 e AR 2R 1 S A BORE AR R I
Z FTEl, BUREE 2% GERD 5 COPD KB [
BSkEERE. “REMRY” A, GERD E#
ENEY RV B R 1T

D

1% me
120/ i eatingd] g(s)? M/%C%JU%T‘%%
100 kg 2 2l
60 it FAFAR A2 4 fif 2
i B 15 R 2 0 B2
i 2z L2
: 325 FIkisiRs
L . e
7 o ey 2

B8 TG T

Fig. 8 Statistical analysis of predictive traditional Chinese medicines

ZIENE, HRERR SR, B E S b
LR, HRRIERM, M COPD kS Kk
J&: SCHAIEE 2 — N7E COPD H& R i H Gl 51 B
TS, ROHMEU MR, RE-XRESE
EILEREMAEINT, B NAY IR T RO E
2, 5IREE-LE RS, FECCRE GG &R
TE RO, X P ML 3L [ 5 Rt ok BN Ml
3, R SRS COPD LR, 5“8
SERTIHE” MRERILSEYE. 25 Eg,
“ETH, XTM” #Hig NEM GERD /% COPD
R ARG IR TR IR LAESE . H IR T,
RS K55 ARALASFI TS “H <0 ” 4 GERD K
AR BA R, WANA, BT,
MR 5] R BINE COPD [ IA T . Rk, 7EIRR
16YT COPD B, IR 7l E [FVE AR M &, fE7R

Jil Ry RN, ARG IR F X — ORI
3.2 GERD N5 COPD %4 X &t hn a9tz & H
R AT REE AL

NERZ GERD /3 COPD & A& XU 48 i () %
TELEDSANLE], AW TN TVs (AR B R HE4T Th g
RN, ROUX LN F B E SETE NF«B 5 55
FHRE. IL-17 15 5@ % TNF {5 5. PI3K-
Akt 558K BRI SIS
Y845 . NF-xB J29%5)) COPD fitiiff 48 JiE (A% 0 [H]
T, HH Ak NF-«B #)ifl| &£ 5 (inhibitory of NF-kB,
IkB) BB EGE R, S A%E30 IL-18 IL-8 Al
TNF-o 52 & R FIERIE, IR0 255 5
S R39S, I R B 5 5 Bl AR B 3 IE S
COPD H# fifi 2l 21 b NF-«xB VG 1t o & 8o, 1§
1% 30 % AT YR AORE,  UE A HAE COPD K Jw AL
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B} T hET I 1L 0A 4EPHHE i E) itFHR {11} 3 AF HR
PR T KE Rk b W WENDRE W WL I Hllr %
T% as B4 BA EKi3 Hi & 733 HF A iz SR
i aiE HewEnt @A AR 4K fiHE EFRE KERE PR FHTF O YE
A& Bk Ed FEEAE T JEAR #MYEs RN % (%) BT 5O
A WiEE  K¥e it EIRS i WoRE  ZEF ) Hite Wik KHF

a8 R Hi e Bui Al SMES - BRE Filik i B K%
%3 LT3 HEWAE T JLEE 5% %Ly %% EE fEs L AL
HHT 248 L HRE LA [SE R i GHT =8 RS [ERES
Hife ERIES e TR A% il EES £ i 1303 = b
T PR ERR WEC HE TR \faEE R (UFR #i REAE KR
LS 173 BB MR EEZS i E] F R 52 Wi B e BN
AR ¥k RZE LT R GAAE % R K i AR T
R i e Yk S Pk n%F A5 Fii = by

9 “BLERE-WEFERS-HE” MEE

Fig. 9 Network diagram of “core genes-chemical components-traditional Chinese medicines”

*6 LHHAINEH

Table 6 Topological parameters of core traditional Chinese medicines

AR BC cc DC IR BC ccC DC
HEE 5130.633 0.484 760 52 74 EpS 1833.475 0.442 384 10 41
A 4181.643 0.468 44319 64 [954 1326.684 0.433 203 64 34
B 2 605.939 0.450 742 24 52 B 1022.091 0.414 906 83 26
s 2224.184 0.449 528 93 50 FHMK 859.0286 0.425 477 70 29
A2 2118.626 0.445 927 92 50 JREE 754.851 0.425 477 70 30
T2 2 102.409 0.445 927 92 50 A 587.901 0.419 07153 26

®7 OPHRD

Table 7 Ingredients in core traditional Chinese medicines

] RERST Mol ID Mw AlogP OB/% Caco-2 DL HL

HEE HEL R A MOL004856 352.41 417 51.08 0.80 0.4 16.82
ANZ ANB MOL005376 460.82 5.46 33.09 0.82 0.79 6.34
I ITESL) MOL000422 286.25 1.77 41.88 0.26 0.24 14.74
R K%M C MOL000292 482.77 7.11 38.15 0.32 0.75 7.73
A3 I MOL000449 412.77 7.64 43.83 1.44 0.76 5.57
T2 B+ B MOL000358 414.79 8.08 36.91 1.32 0.75 5.36
MR HRATNEE B MOL011059 424.44 -0.75 42.84 -1.26 0.73 3.85
Wz IR B 3 MOL005828 402.43 3.04 61.67 1.05 0.52 16.20
FE WE R MOL002714 270.25 2.33 33.52 0.63 0.21 16.25
FHK F¥ED MOL003858 308.35 4.20 60.93 1.03 0.38 6.44
JAR 3 1R 2 MOL000098 302.25 1.50 46.43 0.05 0.28 14.40
HAR 8- £ 5k A AR Y FRIN MOL000072 276.41 3.68 35.95 1.08 0.21 8.34

AlogP-¥rAMRAESREL: Mw-HIX 0T it OB-CUIRAEMFIFTE; DL-26250E: HL- 3.

AlogP-aliphatic and aromatic logP; Mw-relative molecular mass; OB-oral bioavailability; DL-druglikeness; HL-half life.
B4R HIBSST PIBK/AKt JE S FE T 2O BRI fieidt COPD f/<UE R AE 5 S 20861, g4t
dif Canrh R A BRGNS SOE S BRI PSS L K T B2 AHOCE T 2 (nuclear
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HHRFEWA 65 -6.6 6.4
AZZEL 81 11 6.7
WL 2y -6.2 -6.2
RE®R C -6.3 -6.1
G 67 -6.7 -6.5 7.1 5.5
B-A . 6.9 -6.3 -6
WAENEEB 2.1 5/ 6.5
R ZE -6.4 5.8 5.6
HEHR 65 -6.5 -6.2
F¥ED 12 -6.8 ET
W= -6.9 -6.4 6.2
8B-ZEAFEAARNEL 5.6 5.9 5.9

TNF  DDX39B NFKBILI ESRI

DRD2

DRD2-F¥% D

10 SFIHRER
Fig. 10 Molecular docking results

factor erythroid-2-related factor 2, Nrf2) i35 5 4L
W, @Rt i PIBK/AKt 15 5 FHRALE A % LBk
2 C(histone deacetylase 2, HDAC2) &, X 5H#
B 2 i 25 A0 56264, [k, -7 PI3BK/Akt 155
AIREXT COPD [ 4RE A g 2 T AT 4578 g .
TNF-o/IL-17 {5 5 1@ /E COPD A4 7 ¥, o
A A2 DX B SCASUE b R 20 98 RE s B R T () %
ORI s miR-937 i ik H1 m 4] IL1B 3 1 7 1) 1
# TNF-o/IL-17 15 SI88, 7EE MM S 753 050
B R A SRE S N5 P T R CRAE R,
SRR A LA T B A 5% AE COPD & vh K 4455
HIEPMEM . 76 COPD 1, Jifid 14 SR 40 fwid ik
IL-15 Je X2 iS4 B AR 4a i,
SECHAE B AT B A ) A 1 P R
X—HLH TR EBS 5 T COPD (R it #2081, &%
AR, NF«B. IL-17. TNF. PI3K-Akt K HR%
20 A T 20 MR 85 VE 455 5 B AT BB 2 GERD
/5 COPD KA A IG NI R W2 &%, (EH13
H—BIRANI T

B J5 , A 5T i PPI 234748 %€ t TNF.DRD2.
DDX39B. ESRI. NFKBILI 24 GERD 41§ COPD
KA AR 0 A% L Rl . NFKBILL /A5 «B 1)
#IEH (inhibitor of kB, IkB) &% Z & [A YA ] NF-
kB HEMIIHEIFR, e T 6p21.3 FEMALSMEMEER
A4k (major histocompatibility complex, MHC) [X
W, Wl R, HsME R R Ot S R
i A B B o5 1 5 B Rt AR O 8872 . 5T COPD
R AR R 518 1 2 55 ) NF-«B 18 B 3% 2% VI AH
IRBEST, 37 KL DR 1) 28 R A R P R ) Hi 5 COPD

(T AE SRR AL 7 SR E P 0 Al . DDX39B f&—Fh
BT MHC JE[R X (155 R ems, FAE KA 5%
T RSB A . WEFCERN, FOE e &
S L R PR 7 A SR PR ) i S RS, SRR 4] NEF-
kB 15 5 B 1S 1k, X ] B8 HOR PR AE R 6
BorrALHl U4, Ak, AEFitR, DDX39B
I A] BEIE I 4B e R 1 SCRHMEE ) P3 (forkhead
box protein P3, FOXP3) ML, b szm i 75 4
T 4K %% D Re). DRD2 J& T % e 2 1A 5%,
& D2 FESZARI AR OL, LA i ) il i
FRLE [ EFTOTBIZE MR COPD AHIIEAR, HiJE RIAR S ]
BB R I3 00 2 it T RE IR TR FE D901, ESR1
i HA S 1930 R AE I 7E COPD R J& th Hy i 4 1t £
o, HFRIATHSIESOME, s ESR1 WA 68
SR fE COPD #$IE MG YT SRIgEY, TNF 2&—
AR ZM, 1E YA JRE Gl SN 7 A% O
faBa, Horf, TNF-o £iZ5 R FE H R ARE
PR . VBN —FhSCEERI (R R AR T, TNF-a
7E COPD [ B 2 Hh 4 Pl 28 G 22 AW RRid
WS NF-«B 8 MR BOR JOE N, 1R855I
FRAE, WIS SN 1 2 i 183891,
3.3 NSz 2 FF GERD %14 COPD HIETE
XBEHY

A S 24 S A LR AR v S 2 B A AR 8
f£ COPD 5 GERD MiRJr HipEE HEM A . N
238 % GERD #H 55 COPD 4 ¥ 76+ T4 HI f b
R M Yy, A#ERIEIE CTD A Coremine
Medical 45 2 73 7 3R BUE] 163 Mk 5 1550 F1 167
kA 24 . Hd SR £ 2. MR R
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th 25/ % GERD 7697 F F 3 EAAR AL H 41 AL
M, BAEE R B B SR A A DL
Y FEAE 8T, RS, B AR IEE ] PIBK/AKT
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