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Abstract: Objective Based on UPLC-MS/MS technology and bioinformatics analysis methods, combined with animal experiments,
the mechanism of action of Shu Mian Capsules (SMC) in improving insomnia induced by p-chlorophenylalanine (PCPA) in rats was
explored. Methods The main chemical components of Shu Mian Capsules were identified using UPLC-MS/MS technology; network
pharmacology and GEO database mining techniques were integrated to predict the potential core targets and signaling pathways of Shu
Mian Capsules in the treatment of insomnia. Through the PCPA-induced insomnia rat model, pentobarbital sodium sleep duration
experiment and open field test were used to verify the in vivo therapeutic effects of Shu Mian Capsules at low, medium, and high doses
(100, 200, 400 mg-kg™"); ELISA was used to detect the levels of neurotransmitters [5-hydroxytryptamine (5-HT), dopamine (DA)],
HPA axis-related hormones [adrenocorticotropic hormone (ACTH), corticotropin-releasing hormone (CRH), cortisol (CORT)], and
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inflammatory factors [interleukin (IL)-1p, IL-6, tumor necrosis factor (TNF)-a] in rat serum; Nissl staining was used to observe the
pathological morphology of neurons in the hippocampus and changes in Nissl bodies; Western blotting was used to detect the protein
expression of brain-derived neurotrophic factor (BDNF), tyrosine kinase receptor B (TrkB), postsynaptic density protein 95 (PSD95),
and the phosphorylation level of cAMP response element binding protein (CREB) in rat hippocampal tissue. Results UPLC-MS/MS
identified 34 chemical components in Shu Mian Capsules. Network pharmacology analysis showed that the anti-insomnia effect of
Shu Mian Capsules mainly involved biological processes such as synaptic signal transmission, membrane potential regulation, and
neurotransmitter transport. Animal experiment results indicated that compared with the model group, Shu Mian Capsules at various
doses significantly prolonged the sleep duration of rats and reduced the number of spontaneous activities; significantly increased serum
5-HT levels and decreased DA, CRH, ACTH, CORT, as well as IL-1B, IL-6, and TNF-a levels; improved pathological damage to
hippocampal neurons, and significantly upregulated BDNF, TrkB, PSD95 protein expression, and CREB phosphorylation levels in

hippocampal tissue (P <0.05,0.01). Conclusion Shumian Capsules can effectively alleviate insomnia symptoms induced by PCPA

in rats, and its mechanism of action is related to the activation of the BDNF/TrkB/CREB signaling pathway.

Key words: Shumian Capsule; insomnia; BDNF/TrkB/CREB signaling pathway; neurotransmitter; network pharmacology
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Table 1 Composition of components in Shumian Capsule analyzed by UPLC-MS/MS

75 BT miz wmin LB
1 [M-+H]" 268.104 1.71 adenosine JiRE
2 [M—H] 301.035 15.02 quercetin M e 3=
3 [M—H] 191.020 1.91 citric acid R
4 [M—H] 187.097 15.42 azelaic acid T
5 [M-+H]" 203.040 14.67 bergaptol T
6 [M—H] 447.093 15.11 quercitrin i R
7 [M-+H]" 608.500  19.55 spinosin LA N
8 [M-+H]" 781.000 24.85 saikosaponin A SEHHREH A
9 [M—H] 781.000 22.03 saikosaponin D LSRRI D
10 [M+H]" 146.140 8.09 coumarin HEER
11 [M+H]" 152.110  10.93 xanthine TN NA
12 [M—H] 194.180 0.90 gallic acid WEFR
13 [M-+H]" 386.700  14.89 cholesterol JIFL ]
14 [M—H]™ 479.156  15.72 paconiflorin ATUIE
15 [M~+H]" 396.600 42.17 ergosterol 7 i [
16 [M—H] 194.180 13.57 ferulic acid g Yiry
17 [M+H]" 330.169 9.80 sinomenine H IR
18 [M+H]" 219.174  29.55 (+)-nootkatone (+)-1E =M
19 [M+H]" 286.144 11.73 coclaurine L 25T
20 [M+H]" 307.165 11.61 (E)-N-(4-acetamidobutyl)-3-(4-hydroxy-3-methoxyphenyl) FiZRERELIIERAL &)
prop-2-enamide
21 [M-+H]" 503.152  15.71 albiflorin FI~5
22 [M+H]" 221.356 6.85 alismol PEVS I
23 [M—H] 327216 2137 9,12,13-trihydroxy-10,15-octadecadienoic acid 9,12,13- =2 3:-10,15- )\ %
TR
24 [M+H]" 295227  21.10 13-0x0-9Z,11E-octadecadienoic acid 13-54R-9Z, 11E-+ )\ Bk 4l
25 [M+H]" 465102  26.62 myricitrin Bt
26 [M—H] 341.116  13.78 palatinose 37 LB
27  [M+H]" 781.473 7.10 saikosaponin b2 SR be
28 [M-+H]" 343.169 11.74 magnoflorine P N=RIRT
29 [M+H]" 296.1481  2.79 meranzin hydrate KA B N B
30 [M—H] 327.181  27.09 supiculisporic acid ekl
31 [M—H] 191.056 0.96 quinate E Yy
32 [M—H] 271.061 2.13 (=)-naringenin (B)-MifE &
33  [M+H]" 758569 4046 1-hexadecanoyl-2-octadecadienoyl-sn-glycero-3- 1-KE M mE-2-1 )\ B — ) Bk -sn-
phosphocholine HVH-3- T R HE AR
34 [M+H]" 353.088 0.91 (IR,3R/4S55)-4-{[(2E)-3-(3,4-dihydroxyphenyl)-2-propenoyl] (1R,3R,4S,55)-4-Hn k4 J

oxy}-1,3,5-trihydroxycyclohex anecarboxylic acid

1,3,5-=F23L3 CheR IR
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Fig. 3 GO (A) and KEGG (B) enrichment analysis of Shumian Capsule in treatment of insomnia
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