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Abstract: Objective To scientifically elucidate formula rule of Cangxi Tongbi Capsules and the molecular
mechanism of its treatment of osteoarthritis. Methods The TCMSP database was used to search for the compound
compositions of the corresponding drugs in this formula, including Radix Angelicae Pubescentis, Radix
Clematidis, Rhizoma Atractylodis, Rhizoma Dioscoreae Septemlobae, Caulis Spatholobi, Herba Taxilli, Radix
Cyathulae, Rhizoma Drynariae and Radix Dipsaci Asperoidis, and several pharmacological parameters such as
OB, DL, MW and AlogP were used to evaluate the drug compounds. The drug— component— target— disease

network was constructed to explore the mechanism of action of the drug after interfering with the target, and to
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analyse the distribution pattern of the drug and the reasons for the TCM prescription theory “monarch, minister,
assistant and guide” . The mechanism of action of the drug in the treatment of osteoarthritis was further validated by
molecular docking technology, and the multi—component, multi-pathway and multi—target combination therapy
was analysed and validated. Enzyme—linked immunosorbent assay (ELISA) was used to detect the levels of the
inflammatory factors interleukin (IL) — 18 and tumour necrosis factor (TNF) —« in chondrocyte supernatants to
verify the predicted therapeutic effects of network pharmacology and the molecular docking results. Results The
molecular weight (MW) of Radix Angelicae Pubescentis and Radix Clematidis were both higher than that of Herba
Taxilli, with AlogP of Radix Angelicae Pubescentis being the highest and similar to Radix Clematidis, Caulis
Spatholobi and Herba Taxilli, and significantly different from the other drugs. A total of 472 relevant compounds
were screened out through the TCMSP database, and a total of 27 compounds met the therapeutic requirements
after screening according to the threshold requirements of relevant parameters such as pharmacological OB and DL.
The construction of drug—component—target—disease network visualization was carried out with a total of 222 targets,
781 edges, 27 active components and one disease name. The results of molecular docking showed that the 27 chemical
components of Cangxi Tongbi Capsules were able to make an ideal bind with key inflammatory factors in
osteoarthritis. And the ELISA results showed that the Cangxi Tongbi Capsules reduced the levels of IL-13 and
TNF-o in chondrocyte supernatants with the same result of molecular docking. Conclusion The distribution of
herbal drugs in the prescription of “monarch, minister, assistant and guide” for Cangxi Tongbi Capsules is
reasonable, with the monarch and the minister complementing and assisting each other to increase their medicinal
properties. The adjuvant medicines also provide for the needs of disease related syndrome types and help in the
comprehensive treatment of a disease. Cangxi Tongbi Capsules has significant effection on treating osteoarthritis ,
and its mechanism of action is multi—component and multi—targeted.

Keywords: Cangxi Tongbt Capsules; osteoarthritis; Radix Angelicae Pubescentis; Radix Clematidis; Herba

Taxilli; Caulis Spatholobi; network pharmacology; molecular docking; cellular verification
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Table 1 Table of functional comparison of drug monomers in Cangxi Tongbi Capsules
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i JiE (MW) % H (nHdon ) % H (nHacc ) (AlogP) (OB)/% (DL)
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Figure 1 Targets mapping of Cangxi Tongbi Capsules

and osteoarthritis
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Figure 2 Drug—component-target—disease network
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Table 2 Statistical table of molecular docking binding energy

5 TNF-a HIL-1B 5 MMP-13 5TNF-a  HIL-1p 5MMP-13
&Ew MEsaRE MESARE ESARE || IEY MEERE  MEARE SRR
(keal*mol™)  (kecal-mol™)  (kcal-mol™) (keal*mol™)  (keal-mol™)  (kcal-mol™)
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I AN -8- i AT -6.2 -8 -72
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X -6.3 -7.1 -84 JENERRE -5.8 -7.7 -9.5
AR -6.0 -83 -10.5 EpSfe] -5.6 -6.8 -7
N2 -6.2 -7.8 -9.1 HIHBE RSO H -5.4 -7.1 -8.7
PNZHON 3 -6.4 -8.7 -10.1

a. HH R E (5 TNF-a)

b. S5 (5 TNF-a)

5

e BFHEB R (5 1L-1B)

f. EH R R (5 MMP-13)

c. HHRE(HIL-1B)

g. 2EHL (5 MMP-13) h. ¥ E 3 (5 MMP-13)

B3 {RIEFEHSE TNF-o. IL-1B. MMP-13H%F Xt
Figure 3 Molecular docking of candidate active ingredients with TNF-o, IL—13 and MMP-13
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Figure 4 GO enrichment analysis of the key targets of
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Figure 5 KEGG pathway enrichment analysis of Cangxi
Tongbi Capsules in the treatment of osteoarthritis
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Figure 6 Chondrocyte identification results (by toluidine
blue staining, x100)
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