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Abstract: Objective Through data mining, the medication rules and prescription characteristics of relevant prescriptions for the
treatment of rheumatoid arthritis (RA) in Puji Fang were analyzed, and the mechanism of action of core drugs against RA was
analyzed by network pharmacology. Methods The prescriptions for RA in Puji Fang were collected by searching the electronic
book system of Chinese Medical Dictionary, and Excel software was used to calculate the properties, tastes, meridian-tropism and
efficacy. The frequency, association rules and clustering rules of traditional Chinese medicine were analyzed by R language. Based
on the data mining results, the core drug pair was obtained, and the Chinese Medicine System Pharmacology Database and Analysis
Platform (TCMSP), Pharmmapper, String and other databases were used to construct the "drug-component-target-disease" and
protein-protein interaction (PPI) network using R language and Cytoscape software. Functional enrichment analysis of core drugs
against RA targets was performed. Results A total of 601 prescriptions for RA and 321 Chinese herbs were collected in Puji Fang.
High frequency Chinese herbs (Cinnamomi Cortex, Saposhnikoviae Radix, Aconiti Lateralis Radix Praeparata, Angelicae Sinensis
Radix, Glycyrrhizae Radix et Rhizoma, Chuanxiong Rhizoma, Notopterygii Rhizoma et Radix, etc.) with frequency = 40 were mainly

warm and spicy, and mostly affected the spleen and kidney meridians. The main effects were supplementing deficiency, relieving
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external symptoms and warming the interior. Seventeen groups of drug pairs were obtained by high-frequency Chinese medicine
association rules (with the highest confidence of "Angelicae Pubescentis Radix-Saposhnikoviae Radix" as the core drug pair), and
four groups of cluster prescriptions were obtained by systematic clustering. A total of 24 active ingredients, 306 targets and 3 964
RA-related targets were obtained from each database, and 173 intersection targets were generated. Network analysis results showed
that angelicone, mandenol, angelol D, sitosterol, etc. may be the main active ingredients of anti-RA, and the key targets were ALB,
HSP90AA1, MMP9, EGFR, etc. It may play a role in anti-RA by regulating Ras signaling pathway, P13K-Akt signaling pathway,
FoXO signaling pathway and MAPK signaling pathway. Conclusion The traditional Chinese medicines in Puji Fang for RA are
mainly used for warming and xin, regulating spleen and kidney and tonifying deficiency. The results of network pharmacology show
that the core drugs may play a therapeutic role in "Angelicae Pubescentis Radix-Saposhnikoviae Radix" by regulating multiple
targets and pathways.
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Fig. 2 Radar map of four properties, five tastes and meridian-tropism of high frequency TCM
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Table 4 Information on active ingredients of ""Angelicae Pubescentis Radix-Saposhnikoviae Radix" drug pair

&Y 1D “HR OB/% DL P
MOLO001941 ammidin 3455 0.22 g BR
MOL001942 isoimperatorin 45.46  0.23 Mg BiA
MOL000358 B-sitosterol 36.91  0.75 MG BiR
MOLO003608 O-acetylcolumbianetin 60.04 0.26 P
MOL004777 angelol D 34.85  0.34 R

MOL004778 [(1R,2R)-2,3-dihydroxy-1-(7-methoxy-2-oxochromen-6-yl)-3-methylbutyl] (2)-2-  46.03  0.34 plitrn
methylbut-2-enoate

MOL004780 angelicone 30.99  0.19 Phig
MOL004782  [(1R,2R)-2,3-dihydroxy-1-(7-methoxy-2-oxochromen-6-yl)-3-methylbutyl ]3- 4519  0.34 P
methylbutanoate
MOL004792 nodakenin 57.12 0.69  JAE
MOLO011730 11-hydroxy-sec-O-B-D-glucosylhamaudol qt 50.24  0.27 7 A
MOLO011732 anomalin 59.65 0.66 s A
MOLO011737 divaricatacid 87.00 0.32 s A
MOLO011740 divaricatol 31.65 038 B
MOLO011747 ledebouriellol 32.05 0.51 557 R
MOLO011749 phelloptorin 43.39  0.28 557
MOLO011753 5-0O-methylvisamminol 3799 0.25 BJj XL
MOL002644 phellopterin 40.19  0.28 B K
MOL000359 sitosterol 3691 0.75 7 A
MOL000173 wogonin 30.68 023 5 A
MOL001494 mandenol 42.00 0.19 57 R
MOLO003588 prangenidin 36.31  0.22 5 R
MOLO007514 methyl icosa-11, 14-dienoate 39.67 0.23 BJj XL
MOLO013077 decursin 39.27 0.38 557 X
MOLO000011 (2R ,3R)-3-(4-hydroxy-3-methoxy-phenyl)-5-methoxy-2-methylol-2, 3- 68.83  0.66 B K

dihydropyrano[ 5,6-H][ 1,4 ]benzodioxin-9-one

MOLO1 1732MOL01 1730
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JAKS M AKRIBI TGFBRI HSPATA EPHBA NRIHD RNASEI BSTI PPARG CFD  RACT TREWH
KAT28. DCK  TYMS  ESR2 REGIA CYP2CO ESRRA HEXB GP1 IGF1  MAPK1 FABP4  MMPY
MOL011753 MOL000359

A HADH NOS2 COLS NRIGI TGFB2 IGFIR PPPICC FOFR1 TPHI GSR  HPRTI HRAS
= e CHITI  ZAPTO HMGCR ALOH2 WMOX1 COKZ STATI ANXAS LTAAM SHEG PADM PRKCQ PROGR
MOL000011 ABLI DK CTSB CASP1 IMPDHZ DPEP1 MMPI3 FECH HSPOOAM LK  CDA  ITGAL CRABPZ
GSTMI BTK WAPKI4 EGFR SRC HSPGOABT WAS SELE INSR  FI0 LGALSS PPARA GSKIB
NP BOHE NOSI FGFR2 CONA2 BCL2LYSERPINAT TOM2 TIPA ADAMI7 CTSK ATIC  AMOY
TEK EPHA2 PARPI WMMP2 POESD REN RBP4 OFB  HCK  PLAU WAPKS MAPZK! MIHFD!
MOLO004778  MOL004777 TPSB2 NRID SHMTI MMP3 GSTP1 ACE SI00A MME PIKORI RARB CWAI CTSS  oMeT
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Fig. 5 Drug pair-component-target-disease network diagram
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Fig.7 GO enrichment of anti-RA targets of active ingredient of ""4ngelicae Pubescentis Radix-Saposhnikoviae Radix"
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Table 5 Active ingredient of "Angelicae Pubescentis Radix-Saposhnikoviae Radix" anti-RA target pathway
1D {5518 4% PiA genelD =
hsa04014 Ras 2.19X 10"  EPHA2/MAP2KI1/INSR/EGFR/PIK3R1/MAPK10/MAPKS8/KDR/FGFR2/ABL1/ 26
TEK/RACI/PLA2G10/IGF1/KIT/MAPK1/ZAP70/GRB2/FGFR1/PTPN11/HRAS/

IGFIR/RAC2/AKT2/BCL2LI/MET

hsa04151  PI3K-Akt 446X 10" CDK2/HSP90AA1/EPHA2/CDK6/IL2/JAK3/MAP2K1/GSK3B/JAK2/INSR/EGFR/ 31

PIK3R1/KDR/FGFR2/TEK/RAC1/HSP90AB1/NOS3/IGF1/KIT/MAPK1/MDM2/
GRB2/SYK/FGFRI/HRAS/IGFIR/PTK2/AKT2/BCL2L1/MET

hsa04917 Prolactin 221X10"  MAP2KI1/STAT1/GSK3B/JAK2/ESR1/ESR2/PIK3R1/MAPK10/MAPK8/MAPKI14/ 15
MAPKI/SRC/GRB2/HRAS/AKT?2

hsa04068 FoxO 3.65X107" CDK2/SOD2/TGFB2/MAP2K1/INSR/EGFR/PIK3R1/MAPK10/MAPKS/ 19

MAPKI14/PLK1/IGF1/MAPK1/MDM2/GRB2/HRAS/IGFI1R/AKT2/TGFBR1
hsa04010 MAPK 3.56X10"  EPHA2/TGFB2/MAP2KI1/INSR/EGFR/MAPK10/MAPKS/KDR/MAPK14/FGFR2/ 26
TEK/RACI/HSPAS/IGF1/KIT/MAPKI1/CASP3/GRB2/FGFRI/HRAS/HSPA1A/

IGFIR/RAC2/AKT2/TGFBRI/MET

hsa04933 AGE-RAGE 443X 10" TGFB2/STAT1/JAK2/PIK3R1/MAPK10/MAPKS/MAPKI14/RACI/NOS3/MAPKI/ 16

in diabetic MMP2/CASP3/HRAS/AKT2/TGFBRI1/SELE
complications
hsa04915 Estrogen 8.68X 107" HSP90AA1/MAP2K1/ESR1/EGFR/ESR2/PGR/PIK3R1/MMP9/HSPAS/ 18
HSP90AB1/NOS3/MAPK1/SRC/MMP2/GRB2/HRAS/HSPA1A/AKT?2
hsa05212  Pancreatic 1.08X 10" CDK6/TGFB2/MAP2K1/STATI/EGFR/PIK3R1/MAPK10/MAPKS/RACI/MAPKI/ 14
cancer RAC2/AKT2/TGFBRI/BCL2L1
hsa04370 VEGF 7.37X107"°  MAP2KI1/PIK3R1/KDR/MAPKI14/RACI/NOS3/MAPK1/SRC/HRAS/PTK2/RAC2/ 12
AKT?2
hsa04659 Th17 cell 1.4X 107" HSP9OAAI/IL2/JAK3/STAT1/JAK2/LCK/MAPK10/MAPKS/MAPK14/HSP90ABI/ 15

differentiation

MAPKI1/ZAP70/RXRB/PRKCQ/TGFBRI
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