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[ Abstract ] Objective; To analyze the effective active ingredients of Belamcandae Rhizoma and Ephedrae
Herba couplet medicines (BREH) in the treatment of bronchial asthma based on network pharmacology, in order
to predict their potential targets and explore the mechanism. Method: Active ingredients and predict their targets
were collected from traditional Chinese medicine system pharmacology ( TCMSP) database. Drugs-components-
targets network and Proteins interations network were built by STRING database and Cytoscape software.

ClusterProfiler and ClueGO was used to enrich the biological function and metabolic pathway of core targets.
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Finally, candidate targets were mapped onto the pictures of correlative pathways. Result: The 38 effectively active
ingredients were screened out, including luteolin, stigmasterol, diosmetin, naringenin, quercetin, iristectorigenin
A, isorhamnetin. There were 214 candidate targets relating to bronchial asthma, and 55 core ones were selected to
be mainly studied, including RAC-alpha serine/threonine-protein kinase ( Aktl ), tumor necrosis factor ( TNF) ,
mitogen-activated protein kinase 1 ( MAPK1) , vascular endothelial growth factor A (VEGFA) , interleukin-10 ( IL-
10) , NF-kappa-B inhibitor alpha (NFKBIA) , and a number of relevant gene ontology (GO) functions and Kyoto
Encyclopedin of Genes and Genomes ( KEGG) pathways were enriched. Conclusion; BREH may regulate the
Th1l, Th2 and Th17 cell differentiations, Asthma, IL-17, phosphatidylinositol-3-kinases (PI3K) /Akt, MAPK,
NF-kB, VEGF signaling pathways, so as to interfere the process of cell metabolism, and inhibit gene expression of

proinflammatory factor in the treatment of bronchial asthma.
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Table 2 Information of core targets from potential active ingredients of BREH

%5 Uniprot ID B 7Sk aP= R A Degree
1 P05412 JUN 53 A -F AP-1 (transcription factor AP-1) 30
2 P04637 TP53 20 it i 988 B 5L p53 (cellular tumor antigen p53) 29
3 P31749 Aktl RAC-a 22 5 B2/ 75 2 TR - 15 11 #{ 5 ( RAC-alpha serine/threonine-protein kinase) 21
4 PO1100 FOS J5JRE KA c-Fos( proto-oncogene c-Fos) 19
5 PO1106 MYC Myec J5i 98 2L K 25 4 (Myc proto-oncogene protein ) 16
6 P06400 RB1 AL 19X B 40 i 983 #F 56 2 1 (retinoblastoma-associated protein ) 14
7 P28482 MAPK1 24 B4 )5 % AL A B4 1 ( mitogen-activated protein kinase 1) 14
8 P05231 1L-6 9 40 i A 2% -6 (interleukin-6 ) 12
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gg2
45 Uniprot ID  JEPH#I & lSEILN Degree
9  P38936 CDKNI1A 21 J 350 5 1 AR P OB 4 77 1 eyelin-dependent kinase inhibitor 1) 11
10 P01375 TNF Ji 923 35 FE Al F ( tumor necrosis factor) 11
11 P06493 CDK1 I B 43 2445 61 25 11 2 [7) 299 (cell division control protein 2 homolog) 10
12 Q04206 RELA % T p65 (transcription factor p65) 10
13 P24385 CCNDI1 G1/S 45 5P 41 Jfs J& 1 85 19 -D, ( G1/S-specific cyclin-D, ) 10
14 P45983 MAPKS 24 B4 )5 5 AL R B 8 ( mitogen-activated protein kinase 8) 9
15 P10415 Bel-2 YA 72975 B Bel-2 (apoptosis regulator Bel-2) 9
16 P03372 ESR1 W 184 2% 32 & ( estrogen receptor) 9
17 P15692 VEGFA L4 P9 A 4 B F A (vascular endothelial growth factor A) 9
18 P60568 IL-2 4 40 ifg A 2 -2 (interleukin-2) 9
19 P10145 1L-8 F1 41 il 4 2 -8 (interleukin-8 ) 9
20  P14635 CCNBI1 G,/ #2453 24 0% S v 40 L A 39 2 11 B, (G, /mitotic-specific cyclin-B, ) 3
21 P27361 MAPK3 22 ZLFWE AL T 1 I 3 (mitogen-activated protein kinase 3) 8
22 P00533 EGFR 2 K T 3 fK (epidermal growth factor receptor) 7
23 P01133 EGF 2 J 7 K P F ( pro-epidermal growth factor) 7
24 Q15788 NCOA1 % % A8 505 B T 1 (muclear receptor coactivator 1) 7
25  P12004 PCNA 15 20 A% $¢ 5 ( proliferating cell nuclear antigen) 7
26 Q16665 HIF1A 48175 5 I 7 1-a( hypoxia-inducible factor 1-alpha) 7
27 016539 MAPK14 22 B4 T AL 7R (14 14 ( mitogen-activated protein kinase 14) 7
28 P35354 PTGS2 %R 2 G/H 4 i 2 (prostaglandin G/H synthase 2) 7
29 P0O5121 SERPINE1 £ %5 B JEU 3800 #0910 1 57 1 ( plasminogen activator inhibitor 1) 6
30 Q15596 NCOA2 % %2 M58 305 T 2 (nuclear receplor coactivator 2) 6
31 P20248 CCNA2 4 i JE W R A, (eyelin-A,) 6
32 015392 BIRCS S FRIRIFEE TAP 85 59 1948 115 5 (baculoviral TAP repeat-containing protein 5) 6
33 Q07817 BCL2L1 Bel2 BE# 14 1(Bel-2-like protein 1) 6
34 P01579 IFNG F 4% y(interferon gamma) 6
35 Q03135 CAV1 /N5 7 14 -1 (caveolin-1) 6
36 00987 MDM2 E, 12 % - 1 F%E # Mdm2 (E; ubiquitin-protein ligase Mdm2 ) 5
37 P10275 AR Tt 38 2 % 14 (androgen receptor) 5
38 P60484 PTEN BEASEELEE 3,4 ,5- = R iR 3l R G A0 L4 5 M 28 (4 B %8 8 PTEN ( phosphatidylinositol-3 ,4,5- 5
trisphosphate 3-phosphatase and dual-specificity protein phosphatase PTEN)
39 Q07812 BAX 2 {95 T 9 55 7 BAX (apoptosis regulator BAX) 5
40 P42224 STATI {5555 S 1 i 5 303E I 7 1-alpha/beta ('signal transducer and activator of transcription 1-alpha/ 5
beta)
41 PO1137 TGF-8, b4 K ] T B, (transforming growth factor beta-1) 5
42 P49841 GSK38 W 5 A I %l -3 8 ( glycogen synthase kinase-3 beta) 5
43 P22301 IL-10 [ 41 4 2 10 (interleukin-10) 5
44 P48736 PIK3CG I Tt UL B4, 5 - W R 398 i i 1k 3 Kk, y [F] A %2 ( phosphatidylinositol4 , 5-bisphosphate 3- 4
kinase catalytic subunit, gamma isoform)
45 Q01094 E2F1 % 5% T E2F1 ( transcription factor E2F1) 4
46 PO1584 IL-18 [ 41 L £ 2 -18( interleukin-1 beta) 4
47 015111 CHUK ¥ F kappa-B 3 W 3£ o 99 %13 (inhibitor of nuclear factor kappa-B kinase subunit alpha) 4
48 P29474 NOS3 —E AL A AT, N % 4 (nitric-oxide synthase, endothelial ) 4
49  P37231 PPARy S 48 A 200 Tt A 1 3805 2 4Ky (peroxisome proliferator activated receptor gamma ) 4
50  P42574 CASP3 2 e R K 4 B TR 2K 1 /K i il -3 ( Caspase-3) 4
51 P14780 MMP-9 J i 45 J@ 2R 14 -9 ( matrix metalloproteinase-9 ) 4
52 Q14790 CASP8 o i 2 R K 4 G IR B 1 UK R il -8 ( Caspase-8) 4
53 P05112 IL4 1 40 i A % -4 (interleukin4 ) 4
54 P11388 TOP2A DNA # b 5 ¥4 fiff 2-alpha( DNA topoisomerase 2-alpha) 3
55 P25963 NF-xBIA NF-«B il #i] 5] «( NF-kappa-B inhibitor alpha) 3
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%3 BREHEEFEMIHIRERR

Table 3 candidate targets from potential active ingredients of BREH

E R i FE A 44 B i e RN i i E R 1%

ABAT 18 CA2 760 CTRB1 1504 ICAM-1 3383
ABCCI1 4363 CASP3 836 CTSD 1509 IFNy 3458
ABCG2 9429 CASP7 840 ELK1 2002 IGF2 3481
ACACA 31 CASP8 841 ERBB2 2064 IGFBP3 3486
ACHE 43 CASP9 842 ERBB3 2065 I«BkB 3551
ADCY2 108 CAT 847 ESR2 2100 IL-10 3586
ADHI1C 126 CAV1 857 F3 2152 IL-1A 3552
ADIPOQ 9370 CCL2 6347 F7 2155 IL-1B 3553
ADRATA 148 CCNA2 890 FASN 2194 IL-2 3558
ADRAI1B 147 CCNBI1 891 FOS 2353 IL4 3565
ADRA2A 150 CCND1 595 GABRAL1 2554 IL-6 3569
ADRBI 153 CD40LG 959 GJA1 2697 INSR 3643
ADRB2 154 CDK1 983 GOT1 2805 IRF1 3659
AHR 196 CDKNIA 1026 GRIA2 2891 JUN 3725
AKRI1BI1 231 CES1 1066 GSK3B 2932 LDLR 3949
AKR1C1 1645 CHEK1 1111 GSR 2936 LTA4H 4048
AKR1C3 8644 CHEK2 11200 GST-1 NA MAOA 4128
Aktl 207 CHRM1 1128 GSTM1 2944 MAOB 4129
ALOXS 240 CHRM2 1129 GSTM2 2946 MAPK1 5594
APOB 338 CHRM3 1131 GSTP1 2950 MAPK14 1432
APP 351 CHRM4 1132 HIFTA 3091 MAPK3 5595
AR 367 CHRNA2 1135 HK2 3099 MAPKS 5599
Bax 581 CHUK 1147 HMGCR 3156 MCLI1 4170
Bel-2 596 CLDN4 1364 HMOX1 3162 MDM2 4193
Bel-21L1 598 COLITA1 1277 HSF1 3297 MET 4233
BIRCS 332 COL3A1 1281 HSPB1 3315 MGAM 8972
MMP-1 4312 RASSF1 11186 UGTIA1 54658 NKX3-1 4824
MMP-2 4313 RBI1 5925 VCAM-1 7412 NOS2 4843
MMP-3 4314 RELA 5970 CXCL-10 3627 NOS3 4846
MMP-9 4318 RHO 6010 CXCL-11 6373 NQO1 1728
OPRM1 4988 RUNXITI 862 CXCL-2 2920 PPARG 5468
PARP1 142 RUNX2 860 CXCL-8 3576 ESR1 2099
PCNA 5111 RXRA 6256 CYP1A1 1543 NR3C2 4306
PDE3 A 5139 SCN5A 6331 CYP1 A2 1544 0DC1 4953
PGR 5241 SELE 6401 CYP1BI1 1545 OLR1 4973
PIK3CG 5294 SERPINE1 5054 CYP3 A4 1576 XDH 7498
PLAT 5327 SLC2A4 6517 DGAT2 84649 ACPP 55
PLAU 5328 SLC6A2 6530 DIO1 1733 AHSAI 10598
PLB1 151056 SLC6A3 6531 DPP4 1803 CRP 1401
PPARA 5465 SLC6A4 6532 DUOX2 50506 DCAFS 8816
PPARD 5467 SOATI 6646 E2F1 1869 HAS2 3037
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ZmR3
HE A 4 B i i B 9 1 B H £ B8 i B HEH 4 B £
PPP3CA 5530 SOAT2 8435 E2F2 1870 KCNH2 3757
PRKCA 5578 SOD1 6647 EGF 1950 MAP2 4133
PRKCB 5579 SPP1 6696 EGFR 1956 NPEPPS 9520
PRSS1 5644 SREBF1 6720 EIF6 3692 NR112 8856
PSMD3 5709 STATI 6772 VEGFA 7422 NRI11I3 9970
PTEN 5728 SULTIE1 6783 MPO 4353 NUF2 83540
PTGER3 5733 TGFB1 7040 MTTP 4547 PCOLCE 5118
PTGES 9536 THBD 7056 MYC 4609 PONI 5444
PTGS1 5742 TNF 7124 NCF1 653361 POR 5447
PTGS2 5743 TOP2A 7153 NCOA1 8648 SLPI 6590
PYGM 5837 TOP2B 7155 NCOA2 10499 TOP1 7150
RAF1 5894 TP53 7157 NFE212 4780
RASA1 5921 TYR 7299 NF-KBIA 4792
ubiquitin-like protein ligase binding{| | —
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