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Abstract: To investigate the mechanism of Resina Liquidambaris in the treatment of RA based on network pharmacology and
molecular docking. According to TCMID platform and related literature,, 13 kinds of effective active ingredients of Resina Lig-
uidambaris were required,and 27 target of active ingredients for RA treatment was searched from SwissTargetPrediction, TTD,
NHGRI,GWAS database. " Component-target network" and" target interaction network" was constructed based on Gephi soft-
ware ,which showed that Resina Liquidambaris play a role in the treatment of RA by acting on MAPK14 ,PTGS2 and other tar-
gets. Metascape was used for enrichment analysis of gene pathway. The results showed that Resina Liquidambaris play a role
in the treatment of RA by acting on interleukin-2 related signal pathway and MAPK signal pathway, etc. After molecular doc-
king of components and targets with LeDock, the higher docking scores are docking of M19 and CTSK, G6PD, MAPK14,
PTGS2,M8 and G6PD, MAPK14, M6 and PTGS2, M23 and PTGS2. Therapeutic effect of Resina Liquidambaris on RA
showed the characteristics of traditional Mongolian medicine as multi-components , multi-targets , and multi-pathways.
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Table 1 The active ingredients of Resina Liquidambaris

RN e SMILES #% 3 (=N
Molecule code Name Canonical SMILES Formula
M ( +)-2-Bornanone 0=CICC2C(CI(C)CC2) (C)C CyoH 60
M2 (-) -Myrtenol 0CC1 =Ccc2cc1ez(c)c C,oH;60
V6 lNaZh(”;“lr‘;‘:}llyllet }21)13)4 ’[41‘;’_7( ’f fd4"zd2:ld’ﬁ";a6;)‘?"th“ CCI1 = CC2C(CC1)C(C) (0)CCC2C(C)C CysHy O
M8 Z'Pr"pe"""E’ 2‘“‘.(;1 131'}’::;:;]_;‘1lc’;;:;m'fthy'bi“yd° 0=C(0CICC2C(CI(C)CC2) (C)C)C = Celeeceel  CioHyy0,
M10 Acetophenone CC( =0)clceccel CgHgO
M13 Bornyl acetate CC( =0)0C1cezc(cr(e)ce2)(o)ca G Hyy Oy
M16 Caryophyllene oxide C=Clcceeocz(ceezcicez(cye)ce C;sH,, 0
M17 Cubenol CCl =CC2C(CCL) (0)C(C)CCC2C(C)E Cy5Hy 0
MI8 Epiglobulol CCICCC2CICIC(C1(C)C)CC2(C)0 C1sHy O
MI19 Ethyl iso-allocholate CCOC(ZE (%))CCCCCZ(C?(%(;C&CC] ((Ccz))c(f)cg cere Cog Hay O
M23 Terpinen-ol CC(C1 =CCC(CC1)(C)0)C CH0
M24 7,72 5-pentadecadien-l-ol CCCCCCCCCC = CCC = CCO CysHy0
M28 a-Terpineol CCl = CCC(CC1)C(0) (C)C CoH 50
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Table 2 Targets of Liquidambaris Resina active components in the treatment of RA
Con%ﬁent M1 M2 M6 M8 M17 M19 M23 M28
RA JHiH0 o5, CTSK LTB4R G6PD C5ARI G6PD BACE1 G6PD G6PD
Disease target of RA G6PD PTPN2 PDEAD CNR2 PDEAD CCRI PDEAD NR3CI
PLA2G1B CTSK PLA2GIB CDK2 PLA2GIB PLA2G1B
PPARA ELANE PPARA CSFIR PPARA PPARA
PTPN11 MAPK14 PTPN2 1L6ST PTPN2 PTPN2
PTPN2 P2RX7 JAK1
TSPO JAK3
MAPK14
OPRD1
PRKCB
PTGS1
PTGS2
SYK
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" Composition-target" network of Resina Liquidambaris

Fig. 1
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Fig. 2 Interaction network of Resina Liquidambaris and RA target
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Fig. 3 Enrichment analysis based on Metascape
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Fig. 4 Thermogram
VE BRI B 0 0 B B 5 5 66 i IR B i AR 1 . 1-MAPK14;2-CTSK ;3-G6PD ;4-PTGS2,, Note: The color of the thermogram changes from
low to high blue according to the docking score. 1-MAPK14 ;2-CTSK ;3-G6PD ;4-PTGS2.

5 M8.MI19 5 CTSK,G6PD MAPK14 7ZEiF M OL RN RIERS
Fig. 5 Posture of M8 ,M19,and CTSK,G6PD,MAPK14 in active pocket
A :A:CTSK-M19;B:G6PD-MS8 ; C:G6PD-M19 ; D: MAPK14-M8 ,

6 M6.M19 . M23 5 MAPK14 . PTGS2 ZEi& 1 QL N KL
Fig. 6 Posture of M6,M19 ,M23 and MAPK14,PTGS2 in active pocket
7 : A MAPK14-M19 ;B . PTGS2-M6 ; C; PTGS2-M19 ;D ; PTGS2-M23
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Fig. 7 Two dimensional schematic diagram of interaction between M8 ,M19 ,and CTSK,G6PD,MAPK14
T LR IR SR R OB FR K ER, FRl. A:CTSK-M19;B:G6PD-M8;C:G6PD-M19;D: MAPK14-M8,, Note: Dotted line shows
hydrogen bond action;arc line shows hydrophobic action, the same below. A;:CTSK-M19;B:G6PD-M8 ;C;:G6PD-M19 ;D : MAPK14-MS.

B8 M6,MI19,M23 5 MAPK14.PTCS2 B A 4 REE
Fig. 8 Two dimensional schematic diagram of interaction between M6 ,M19 ,M23 and MAPK14 ,PTGS2
A :A:MAPK14-M19 ;B PTGS2-M6 ; C : PTGS2-M19 ; D : PTGS2-M23
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