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 E:. B BTG4 AR R R, BRI R IB T & (rtheumatoid arthritis, RAD ]
WURI IR, ik TSR T J L Bk 2 M M Dok Ho oy i SR A s VG U@ A5 H . BT B, H0 Bk 2k i
FRAERC Ay, AKHR = 1) 25 R4 AT IT I 77 2: A1 TCMSP - Uniprot S8 3040 2 Fii 4k & 901E F #E &, 538 5E OMIM. DisGeNet. GeneCards
SERR IR RA AHSCHE S BAZ B, K528 H#E 55 5 B) Omicsbean. STRING 55 #5 2 T & X #4548 55 3b AT JE DR A AR T RE AN
HUHREEIR 5 R R AH A R Pl g & 40T, FIH Cytoscape BATHEE “ 25 -Ab S W)-4E R - BR -T2 " W% . £55R T 4%
PRI, AR aE S FRMA 11 AR 67 NMBTERL S, EAR-EAMMEAER (protein-protein interaction, PPI) %%
SATRIEEA MEIRSER T (tumor necrosis factor, TNF). H4Uf/%-6 (interleukin-6, IL-6). MM N KAEKKE T A
(vascular endothelial growth factor A, VEGFA). &M ATH IR R G B D, £ 2 E AAEF 1 (mitogen-activated protein
kinase 1, MAPK1). Mz 24, B2 B LR RS RN CHIZ O, FEOEL WA E IS 5EM . &gl R,
B A4, MAPK {5 58 EE S 40 ScAH GRS, I RS E 8IS AR B SRUPE . RS E R
B AFRMAEA: 192055 MIEZ A 20 N 1) 117 NSRS, 3E— 25 PP1 M4 4T K I EE 185 B1 (protein kinase B1,
AKTD. EFEEEEAR 9 (matrix metalloproteinase 9, MMP9). My & [ p53 (tumor protein p53, TP53). £F&EEA. &
ST BT 3. C-C EFBILNT (C-C motif chemokine 2, CCL2). FEA KK T2k, 4IMHZE M T 1.
IL17A AT RE AL QAR AL, JFIE I M/NOE . VEGF 5 50l IL-17 {5 5@k 5 77 ZAHDGE B MR B 2F S R4, i
B PURBURS Y R RIS MBS . (RIIEE; BRI RN 8 1) 180 AMBTERL A, #—2 PPI MZg4)
BB TNF. AKTI. IL-6. TP53. IL1B. VEGFA. Hi%Ji#% G/H & Bl 2. CCL4. CCL3 %5 1] B i fEAZ 08 5, Jlid IL-
17 55, T Al B 40024465 SR, Mg ReRM. BN FE T, ZHNT7-«B G5, LA 77
ST TS B A . PR 23, GRS Aieg . ROERNSEAEYIE RN R ERNER . it FRED R
Z, K%, AREARME SR MAEEAENRR . RERGHT RS ARIE “FA” fEH, &, =t )1
BRI MR R MO A AR MR G R RNAE T TR UG M MER, ST H BRI P B
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Abstract: Objective To explore the compatibility regularity of Biqi Capsule (J5#L/ii#) and elucidate the mechanism and connotation
of'its treatment of theumatoid arthritis based on network pharmacology. Methods According to the efficacy of Bigi Capsule and its single
medicinal materials, it was divided into supplementing ¢i and nourishing blood group, promoting blood circulation and dredging collaterals
group and anti-inflammatory and analgesic group, and the characteristic components in the medicinal materials were selected respectively,
and the target of the compound was predicted according to the reverse pharmacophore matching method and databases such as TCMSP
and Uniprot. With the help of database platforms such as Omicsbean and STRING, the interactive targets were analyzed by gene ontology
function and Kyoto encyclopedia of genes and genomes pathway (KEGG), and “medicinal material-compound-target-pathway-efficacy”
network was constructed by Cytoscape software. Results Through the prediction of network pharmacology, a total of 67 potential targets
of 11 components in supplementing gi and nourishing blood group were obtained, protein-protein interaction (PPI) network analysis found
that albumin (ALB), tumor necrosis factor (TNF), interleukin-6 (IL-6), vascular endothelial growth factor A (VEGFA), hematopoietic
prostaglandin D synthase (HPGDS), mitogen-activated protein kinase 1 (MAPK1), androgen receptor (AR), Beta-2 adrenergic receptor
(ADRB2), etc. may be the key core targets, mainly played a role in invigorating ¢i and nourishing blood by regulating biological processes
such as bone marrow hematopoietic microenvironment, bone formation and metabolic balance, and immune regulation, through 40 related
pathways such as neurotrophic signaling pathway, hematopoietic cell lineage, osteoclast differentiation, MAPK signaling pathway, etc. A
total of 117 potential targets of 20 components in promoting blood circulation and dredging collaterals group were obtained, and further
PPI network analysis showed that protein kinase B1 (AKT1), matrix metalloprotease 9 (MMP9), tumor protein p53 (TP53), fibronectin
(FN1), signal transducer and activator of transcription 3 (STAT3), C-C motif chemokine 2 (CCL2), epidermal growth factor receptor
(EGFR), intercellular adhesion molecule 1 (ICAM1), IL17A, etc. may be the core targets, and mainly played a role in promoting blood
circulation and dredging collaterals and relieving pain by regulating coagulation and fibrinolysis system, vascular proliferation and anti-
inflammatory and analgesic processes through 77 related pathways such as platelet activation, VEGF signaling pathway and IL-17
signaling pathway. A total of 180 potential targets of eight components in anti-inflammatory and analgesic group were obtained, and further
PPI network analysis found that TNF, AKT1, IL-6, TP53, IL1B, VEGFA, prostaglandin G/H synthetase 2, CCL4, CCL3, etc. might be
potential core targets. Through 77 pathways, such as IL-17 signaling pathway, T and B cell receptor signaling pathway, serotonergic
synapse, chemokine signaling pathway, nuclear factor-kB signaling pathway, arachidonic acid metabolism, etc., it plays an anti-
inflammatory and analgesic role by interfering with biological processes such as central and peripheral sensitization, antigen presentation,
immune cell activation, inflammatory reaction. Conclusion The supplementing ¢i and nourishing blood group composed of Dangshen
(Codonopsis Radix), Fuling (Poria) and Baizhu (Atractylodis Macrocephalae Rhizoma) in Biqi Capsule mainly plays the role of
“consolidating the foundation” in hematopoietic system, immune system, bone formation and metabolism, while the promoting blood
circulation and dredging collaterals group composed of Dangshen (Salviae Miltiorrhizae Radix et Rhizoma), Sanqi (Notoginseng Radix et
Rhizoma), Chuanxiong (Chuanxiong Rhizoma), Niuxi (Achyranthis Bidentatae Radix) and Dilong (Pheretima) mainly plays the role of
“promoting blood circulation and removing blood stasis” in blood system and inflammatory reaction. The anti-inflammatory and analgesic
group composed of Maqianzi (Strychni Semen) and Gancao (Glycyrrhrizae Radix et Rhizoma) mainly plays the role of “dehumidification
and analgesia” in immune regulation, inflammatory reaction, central and peripheral analgesia, etc. The targets and pathways of each group
intersect with each other, and each group has its own emphasis, which fully embodies the characteristics of Biqi Capsule in treating RA
with multiple components, multiple targets and multiple pathways, and lays a foundation for the in-depth study of its compatibility theory.
Key words: Biqi Capsule; rheumatoid arthritis; compatibility rule; supplementing ¢i and nourishing blood; promoting blood circulation

and dredging collaterals; anti-inflammation and analgesia
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IZ T 2R ZRAETERI R RP, M 2571
FAE GRS T A N 2, HON T R 2454
FBLH R A BRI 4R T = B

RIS @ R “BHIE”, o B IA SR
MR, RFIEEAAR, SMNRITEL HHk 5
HBAEMAFRM £ & MER T,
WE. AR, R, mAFEM, HE. =4
INE L AR, HORTE LR @b, ST
H AL AR RS I SIS, 10 BR 24 LA EE AT RN
RE[EA, SOATYE ML, 1h9, EFHEEXT RIXE
09T o BRIAHT TR AR I B 4% JE D e 24k 73 4,
TEHT AT RERCATL S 0 (R JE Al b, X8 25 B0 22 F S
D R R R AL S EE M, N DR
il PRI 9T B2 Al o
1 #H

ChemBio Office 2014; TCMSP %4 % Chttps:/
temsp-e.com/temsp.php ) ; CTD % #  Chttps:/
ctdbase.org); PharmMapper %3 /% (http:/lilab-ecust.
cn/pharmmapper/); OMIM #{ ¥z & Chttps://omim.
org/); TTD % ¥z % Chttp://db.idrblab.net/ttd/ ) ;
DisGeNet 4% (http://www.disgenet.org/home/);

GeneCards %4 JF  (https://www.genecards.org/) ;
PubChem #i ## & ( https://pubchem.ncbi.nlm.nih.
gov/); UNIPROT ##z /% (http://www.uniprot.org/);
KEGG %t # &  ( http://www.genome.jp/kegg/ ) ;
STRING 11.5 % 4% % ( http://string-db.org/ ) ;
Omicsbean 7E 2k 77 # ¥ 1 Chttp://www.omicsbean.
cn/); Omicshare Tools 7EZ&Hil| I #fH Chttps:/www.
omicshare.com); Cytoscape3.6.0 HfF .

2 FHE

2.1 BRRUEIRIIEE

FE T AR B AL 2 ot A R L TR A AT A3
WFFCHIAEAL b, DL 10 BRZGH I S5 F R R A
SN, AR R S A AR NS
SRR AR HARGEY), R 39 MeEYske
A TN A

AR MABTE LS 3 Do RS HE
WEH L BSH 1D, ARTI 4D (HRA
B I FORWES I FORAES L. GARED; R
14 gy (B3R, RER. A LER. K%
2B, EMIEMERIE 1.

TE LB HAFEP S0 7 MG PHREE B,
HIEFR PSR P2 1 BPHSEL PH20 Uas
FHZED: =L r 4 Mgy (NS EH Rgis A
ZEHE Rbi. =LRH Ri. AZREH CK); &
(1) 4 Apesy (BTBRIR . BEAR AR V) NEE AL 7
JIE AN D; 4R 4 M (RIREH L %
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Table1 Compound information of supplementing ¢i and nourishing blood herbs

D% et 5 Fa AR 4 A R
WS Tk C20H2sNis 396.48 e
WEHE ARFEE C29H42013 678.71 WH
WS AR C17H2409 372.37 e
HAARNES 1 S CisHis02 230.30 HAR
HARWES T WlER Ci15H2002 232.32 HAR
EENZIERI RILEES Ci5H2003 248.32 SZN
AR i 2 2K Ci5H200 216.32 SZN
TR =HEFERY C31Hs004 486.81 RE
IR =R C33Hs20s 528.85 RE
EE LW =R C31H4504 484.71 RE
IRETE B =SV C30H440s 484.74 R
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Table 2 Compound information of promoting blood circulation and dredging collaterals herbs
D% SR 4y T FHXT 43 T A IR
PN B e S C36H30016 718.66 F1&
RIEFEIR I8 CisH1608 360.34 1=
FER I8 CoH100s 198.17 F1&
FHEM 1 PRE A{lTES Ci1sH1203 276.30 F1&
SR PRE A{lTES C19H2003 296.39 1=
FFZE La bae A (BN Ci19H1803 294.37 A
FH&HH PRE A{lTES Ci9H2:0, 282.41 1=
ANZ 2 Rg LEREE S C42H72014 801.02 =
NZRBH Rbi LR ES Cs4Ho2023 1109.31 =
—tLEH R EREEN C47Hs0018 933.27 =
AZ R CK LENEEN C36He20s 622.87 =
BT B PR WIEEZE C10H1004 194.06 =
E N WIEEZE C12H1402 190.24 =
FENE R A WIEEZE C12H1602 192.25 =
FENE NS T WIEEZE C12H1604 224.25 =
PR B EREEN C41He2015 957.24 4
FREHIV LENEEN Ca1HeoO15 793.01 A
25844 £ T GRS C27Hu40O7 480.30 A
20-FR et R R GRS C27Hu40O7 480.60 A
U S AES CsHaN4O 136.11 HE
#3 MRERALEMER
Table 3 Compound information of anti-inflammatory and analgesic herbs

D% SRR 73T AT F RS
ERIUEN ERYITES C21H22N202 334.42 LT
AR Tk ERYITES C14H1203 228.24 LT
TR PRI Bk 25 Ci6H24010 376.40 LT
Wi ALK CoHzO4 180.16 LT
ETMR ALK C7H1206 192.17 LT
HE EEES C21H2209 418.40 HE
SHER PR Ci15H1204 256.25 HH
HERR Y ES C30Ha604 470.68 HE

2.2 ERUEMERT R E RS IEE

DL “RRIBAIERTT &7 R, A OMIM %
PaFE . TTD ##i . DisGeNet £# Al GeneCards
HOHE P AR RS 2R 28 AR M O T A DGR A, R B
Uniprot H4f8 2 IE HFEAR B FUNE 7 4 o
2.3 FIRTFEEESHITUN K 534

¥ 3 MFITHP I E T A FREL CAS 5
i\ TCMSP. CTD S5H#E e, ik 5% 77 1& M
SEB VMG E A SR R, LEAAH
A UniProt ##8%, SR HAH R SN 5 1) 2 ]
YRe HEAREP T A STRING 11.5 Hffla =,
RAFHE AR -%E A A B AE A (Cprotein-protein
interaction, PPI) ¢ R, HTKEMEERIFA
Cytoscape #f, Fi#4T Network Analyzer 73 #7,
RS B EAFJ7 2L OB FH B A

24 EHRFGEESHNEMEEZESHR

1z H Omicsbean #5422 X 58 f B H# AT AEUME
HEFERARIKR (gene ontology, GO) 4r#T, HE4H
Ho 41 43 Ccellular component, CC). 43T I g
(molecular function, MF) DA AEH)idFE (biological
process, BP). [FIf7E STRING 11.5 i Hh a5
B 5 8 E SO OGS S, i A R 2
HH #4145 (Kyoto encyclopedia of genes and
genomes, KEGG) ##s g LA S 2[5 AH OC STk, %545
S AT IR T
25 EHHRFGEERITFE T RMEEE

TE I A ) B P S SR, A B A AR T 4
BEATVERIRE i, MM a1 thad-4
R BERS-ThAL BEASEBE R R, B HXT MR RFA
Cytoscape 3.6.0 A, MM I KR 74 “ %
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M- E -5 s @R - D7 2% o 8 B I 2% 4y
M, IR B SRy 4l 2 . 2R
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3 R
3.1 HSEFMAERFSSH

R E A R MA RS KL ARARL,
ARPFURI T 562 K%, BARPEE SR,
WESH L REH L. BARNBE L. ARNEEL. H
ARAEE L BARE . L3RR, RER . ZE LRI,
RER B [ 11 MEE), @id TCMSP. TCD.
PharmMapper &840 FER 2] T 67 ME A 4 67 1
TEFI$E A String BT, 8] T & AR
TEH X R (B 1-A), ¥ PPl &% O SR =
OmicsBean £ 70 Hr i A4 o 28 S5 LA 24T Dy g
BN (E 2-A) F1 KEGG B, 4
Omicshare T HXJHT 20 s BT (& 3-
Ao FiJa, 3L Cytoscape #fF, 18RIZ544-1L & 9-
B SR - DN 2% (] 4-A) 6

MR Rt ds R, AT 28 S IR A
PPI &0 A8 (albumin, ALB, FE{H 30).
i85 PR BE &7~ (tumor necrosis factor, TNF, FE{H 28).
[/ %-6 (interleukin-6, TL6, PEfH 26). I
WA K [KF- A (vascular endothelial growth factor
A, VEGFA, %1 23). ILI1B (J{H 22). P E
KA AR A ME-3 (cystein-asparate protease-3 ,
CASP3, JEf{H 22). &I A% &= & g D
(hematopoietic prostaglandin D synthase, HPGDS,
FEAH 19D 225540 2 A I 1 (mitogen-activated
protein kinase 1, MAPK1, FE{H 19). MAPKI14 (&
{E 19). MAPKS (1 19). Mz 521k (androgen
receptor, AR (JE{H 15). B2 & LR R ek (Beta-
2 adrenergic receptor, ADRB2, JE1H 12) EHA
ZEAMMEAEN, $&mat 7 M 258 25 L
Al e X e B HAHSGPERCR

P E S BT String F0dE E 1S 3] 40 2508
P, 250 AT AH G BRI AR I, B K i I
REG. RERR . TSGR, HEEFRRFE
J7U, A AR S FR I 254 T REAE AT ALBL TNF.
IL6. CASP3. MAPKI1. MAPKI14. MAPKS8. AR.
ADRB2 . % Z R /75 2 R W B piml ( serine/
threonine-protein kinase pim-1, PIM1). FKBP i
IR 5 Ml 1A (peptidyl-prolyl cis-trans isomerase
FKBP1A, FKBP1A). [l i 238 JR B 2 1 1k A

C3 (aldo-keto reductase family 1 member C3,
AKRIC3) & H, dFm@Es T Mz i4(E 58
%, FoxO {5 5@ . #HEE G Tk, &M
Ml 22 L i FL 3R AT 50 i S A i R O 1T 4 P 2
FA L PRATD, AERR R BEIE MR ST T8 v 4 )
b MAPK 15 5@ 2% . H @ (cyclic adenosine
monophosphate, cAMP) 155 @ 5. & D B/5
WEALEE 3-8l (phosphatidylinositol 3-kinase, PI3K) -
AP B (protein kinase B, Akt) 15 5 i 4% 45 i
PR B S A, S T, 4ERF G
AR E ;s J@id NOD #F 32 14(5 5@ . Thl Al
Th2 2 i 5310 55 38 B 4% e 2 0ot #2255 #5257
MmAEH .
3.2 JEMBLEAIERFF S

LR B M@K A=, =8 N5 I
HAMEH R, ABFFUEE TS =8 )15,
AR EFHHER B RIEFRKE. 155
FFZH Uaw NS4 Rar FIBEER . 255-2F 4 S i
20-FRHEME R BER . AR I, KIS S E P )
20 MEEY), @it TCMSP. TCD. PharmMapper %5
HAREARR] T 117 MEAL K 117 MERRLS A
String #¥EEH, 53 7T EARMEEHLR (B
1-B), K PPI #% O sS4 4 2 OmicsBean 1E£E 73 Ht
BRA RO L I8 2 AL AT D REVERE 23 b (GO 43T,
2-B) M1 KEGG &£ 04, JF4 Omicshare
T HXFHT 20 2@ T Ik (Bl 3-B). &5,
it Cytoscape #At, 15 F1b & 4)-HE r -1 i [ 2%
(Kl 4-B).

A% R S AT S R B, AL T s B A
PPI P4 L) AKT1 (BEAH 86D &5 <5 )& 2 A g
9 (matrix metalloproteinases 9, MMP9, FE{H 79).
LA FHCAKR 8 (chemokine ligand 8, CXCLS8, [
{8 76). MR A p53 (tumor protein p53, TP53,
FEMH 76) #F%E A (fibronectin, FN1, FE{H 75).
BT S TR BE T 3 (signal transducer and
activators of transcription 3, STAT3, FE{H 75). Jiij&
FE A i 2 PR 55 i Sre (proto-oncogene tyrosine-
protein kinase Src, SRC, JE{H 74). C-C ¥tk
[KF (C-C motif chemokine 2, CCL2, J{H 73). %
AR T2k (epidermal growth factor receptor,
EGFR, i 73). MMP2 (£l 64) ST £ &
A EAER, 37T I8 25 20 25 44 24 L AT g
Hix s FAH R HEROR .
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