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Abstract: Objective To explore the analgesic activity of Yuntongding Capsules (YTD) based on zebrafish model and analgesic
mechanism of Yuntongding Capsules by network pharmacology. Methods Phorbol myristate acetate (PMA) was used to establish a
zebrafic pain model, and aspirin was used as positive control. The movement trajectory of zebrafish was monitored with the behavior

trajectory analysis system and the analgesic activity of YTD was evaluated by the movement states such as movement frequency,
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movement time, movement distance and movement speed. Network pharmacology and molecular docking techniques were used to
predict the core components and potential analgesic mechanism of YTD. Selecting network pharmacology prediction components of
falcarindiol (Fal) and aurantiamide acetate (Aur) as the experimental drugs to verify the network pharmacology prediction results.
Results By comparing the exercise intensity and trajectory of zebrafish in the model group and each administration groups, YTD
has better analgesic activity, and it is better than the analgesic effect of Ligusticum or Armillaria mellea alone. 87 active components
and 159 action targets of YTD analgesia were screened by network pharmacology. Core components such as Aur and core targets
such as MAPK1 were obtained by protein-protein interaction network analysis and molecular docking was performed, showing that
the core component targets had good binding activity. Data from the Fal and Aur groups suggest that favorable analgesia can be
achieved by administering Fal or Aur alone. This is consistent with the results of network pharmacology. Conclusion YTD can
alleviate the pain of zebrafish exposed to PMA and has obvious analgesic effect. Predicting its mechanism of action may be related
to processes such as reducing nerve damage and inflammatory response, and promoting cell apoptosis. At the same time, Fal and Aur
are the core components that exert analgesic effects, providing a foundation for the research and development of new analgesic drugs
in the future.
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CX13 JIIE P TE R (senkyunolide R) CX29 3-methoxy-4-hydroxystyrene

CX14 T ZKBK (butylphthalide) CX30 augustic acid
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Table 3 Main active ingredients of Armillaria mellea

Iz By 44 FR s 53 4R

MH1  5'-methoxy-6'-chloroarmillane | MH29 melleolide M

MH2 melleolide C MH30 armillyl orsellinate

MH3 melleolide D MH31 armillyl everninate

MH4 ZEINE H Z (armillarin) MH32 arnamiol

MHS5 HINH £ % (armillaridin) | MH33 4-O-methylmelleolide

MHG6 I N % (armillaricin) MH34 13-hydroxy-4-methoxymelleolide

MH7 EINE T % (armillaribin) MH35 14-hydroxydihydromelleolide

MHS8 I B & (melleolide) MH36 4-dehydro-14-hydroxydihydromelleolide

MH9 HIANH 2 & (armillarigin) -+ | MH37 4-dehydrodihydromelleolide

MHI0 % 3#f 1§ &K (armillarikin) | MH38 arnamial
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MH14  ZE¥HB A #K (armillaritin) | MH42 3-F 4 Jik-5- A 2L 25 (3-methoxy-5-methylphenol)
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MH17 ¥ (armillaric acid) | MH45 7-48 R £ E M FBR (7-oxodehydroabietic acid)
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Table 4 Molecule docking binding energy of core component and core target

4% #A PDBID 4 AERClee ws eoBD o sl
(kJ-mol™) (kJ-mol™)

1 MAPKI 4175 FENENEEK  -24.267 4 MMP2 1EAK OB RN -36.401

EHEBER -40.166 sedanonic acid -25.941

ERNE S -38.493 £ -37.656

ESINTN 6 -37.238 ESZNTR SN -34.727

2 MAPKS  4YRS8 I i -31.38 EENCE -35.564

SEBEEEN  -32.635 arnamial -37.656

HNEANEEK  -26.778 5 MMP9 1L6J OB -32.217

6-WEEANEE  -33.054 EIH PR -33.472

EEN6 -32.635 EENE R -33.472

3 MAPKI4 6QYX JE TR -32.217 ESINTN 6 -33.472

SEBEREEN -34.309 arnamial -32.217

HENEEK -30.543 6  PIK3CA 2V1Y SEBRENR  -24.267

6-WEAMNEE  -32.635 P N N -15.481

R AR -23.430 ENC) o -30.543

HINH 2 HR -33.054 HINH 2 ER -28.033

ENC S -33.054 arnamial -27.614

arnamial -33.890
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Fig. 13 “Dose-toxicity” curve of falcarindiol and aurantiamide acetate to zebrafish
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Fig. 14 Effects of falcarindiol and aurantiamide acetate on fast exercise intensity of zebrafish (x£s,n=60)
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