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Exploring the pharmacological mechanism of Tinospora sinensis on

rheumatoid arthritis by a network pharmacology approach
WANG Qiang, LAN Ming, LUO Xi, MENG Tao, YANG Guangzhong, LI Jun’
(School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan 430074, China)

Abstract “Kuan-Jin-Teng” (TS) are used in traditional medicine for the treatment of rtheumatoid arthritis. In this study,
the possible pharmacological mechanism of anti-rheumatoid arthritis was investigated by using the method of network
pharmacology. Finally, 17 key targets corresponding to 22 active components of TS, which mainly involved three signaling
pathways: Arachidonic acid metabolism pathway, PI3K-Akt signaling pathway and T cell receptor signaling pathway. In
addition, through the construction and analysis of the “composition-target-pathway network” , it is speculated that by
regulating key proteins such as COX-2, LCK, P38 and ERK, the TS maintains the homeostasis of cytokine and arachidonic
acid metabolism, so as to improve the pathological cellular immune disorders, and thus exert the therapeutic effect on RA.
Finally, using RAW 264.7 mouse macrophages to conduct in vitro cell experiments and molecular docking simulations,
compound C12 was found to reduce the biosynthesis of PGE, by 52.8%, while compound C10 reduce the biosynthesis of
LTB4 by 49.5%, suggesting that they could serve as potential COX-2 and ALOXS5 inhibitors. The results are consistent
with those predicted by the previous network pharmacological analysis, which verifies the rationality and reliability of the
conclusions.
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Tab.2 Predictive results of compound toxicity

No. Compounds Predicted LD50/ Predicted Prediction
(mg/kg) Toxicity Class  accuracy/%
Cl tinosinenine A 899 4 68.07
G2 (-)-(7'R,8'S,8S)-isolariciresinol 5000 5 68.07
C3 tinosinenine B 500 4 69.26
Cc4 secoisolariciresinol 2000 4 69.26
C5  rel-(2R,3S,4R,5S)-tetrahydro-2, 5-bis(4-hydroxy-3-methoxypheny)3 , 4-furandimethanol 1500 4 68.07
Cc6 tinosinenine C 1500 4 69.26
Cc7 syringaresinol 1500 4 68.07
C8 medioresinol 1500 4 68.07
c9 pinoresin 1500 4 68.07
C10 lirioresinol-A 1500 4 68.07
Cl1 epipinoresinol 1500 4 68.07
C12 (+)-(7S,8R)-simulanol 3000 5 67.38
C13 (+)-(7S,8R)-dehydrodiconiferyl alcohol 3001 5 67.38
Cl4 threo-guaiacylglycerol-B-0-4’-coniferyl ether 1000 4 68.07
C15 erythro-guaiacylglycerol-B-0-4'-coniferyl ether 1000 4 68.07
Cl16 tinosinenine D 5000 5 68.07
C17 tinosinenoside D 5000 5 67.38
C18 tinosinenoside F 5000 5 67.38
C19 tinosinenine E 5000 5 67.38
C20 tinosinenoside E 5000 5 67.38
C21 tinosinenoside K 5000 5 67.38
€22 tinosinenine F 5000 5 67.38
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Tab.3  The key targets of the T-C-P network
NO. Gene Description Uniprot
TARI AKRI1C3 Aldo-keto reductase family 1 member C3 P42330
TAR2 AKT2 RAC-beta serine/threonine-protein kinase P31751
TAR3 ALOXS arachidonate 5-lipoxygenase P09917
TAR4 CCL5 C-C motif chemokine 5 P13501
TARS COX2 Prostaglandin G/H synthase 2 P35354
TAR6 ITGAL Integrin alpha-L P20701
TAR7 JAK2 Tyrosine-protein kinase JAK2 060674
TARS8 JAK3 Tyrosine-protein kinase JAK3 P52333
TAR9 LCK Tyrosine-protein kinase Lek P06239
TAR10 MAPKS8 Mitogen-activated protein kinase 8 P45983
TARI1 PCK1 Phosphoenolpyruvate carboxykinase P35558
TARI12 PDPK1 3-phosphoinositide-dependent protein kinase 1 015530
TAR13 PLA2G2A Phospholipase A2, membrane associated P14555
TAR14 RXRA Retinoic acid receptor RXR-alpha P19793
TARI15 STATI1 Signal transducer and activator of transcription 1 P42224
TAR16 SYK Tyrosine-protein kinase SYK P43405
TAR17 TGFBR2 TGF-beta receptor type-2 P37173
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