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Network Pharmacology and Clinical Study on Solanum Nigrum in the Treatment of Herpes Zoster
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Abstract: Objective To investigate the mechanism of action of Solanum nigrum in the treatment of herpes zoster. Methods The

active components of Solanum nigrum were collected by searching the traditional Chinese medicine systems pharmacology database
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(TCMSP). The PubChem database was searched to screen effective chemical components with transdermal absorption, and their
SMILES values were imported into the SwissTargetPrediction database to predict the action targets of Solanum nigrum. Herpes zoster —
related targets were obtained by literature mining,and Solanum nigrum - related targets were screened in the GeneCards database.
The intersection was obtained using the Venny 2.1 online tool to identify potential targets of Solanum nigrum in the treatment of
herpes zoster. Cytoscape 3.7.2 software was used for analysis to draw the "drug — component — target” diagram. The intersection
targets were imported into the STRING database for protein — protein interaction (PPI) network analysis, and topological analysis
was used to screen key targets. The intersection targets were uploaded to the Metascape database for gene ontology (GO) functional
enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis. Active components were
downloaded from the PubChem database,and PDB files corresponding to key targets were obtained from the RCSB PDB database.
PyMOL software was used to process protein receptors,and the results were visualized after molecular docking. A total of 20 patients
with herpes zoster admitted to the hospital from June 2022 to June 2024 were selected and randomly divided into the observation
group and the control group,with 10 cases in each group. The patients in the two groups were treated with Famciclovir Dispersible
Tablets, pregabalin, and Compound Codeine Phosphate and Ibuprofen Sustained Release Tablets. On this basis, the patients in the
A total of

39 active components, 296 potential drug targets, 831 related targets of Solanum nigrum,and 38 intersection targets were screened

control group were treated with Solanum nigrum externally. Both groups were treated continuously for 7 d. Results

out. Diosgenin was identified as the monomer compound most likely to be effective against herpes zoster. A PPl network of targets
was constructed, and six core targets for Solanum nigrum against herpes zoster were screened: protein kinase B1 (AKT1) , tumor
necrosis factor (TNF),interleukin — 18 (IL1B),cyclooxygenase — 2 (PTGS2),tumor protein p53 (TP53),and caspase — 3 (CASP3).
GO functional enrichment analysis yielded 412 biological processes, 31 cellular components, and 79 molecular functions, including
response to stimulus, locomotion, and cellular process and so on; KEGG pathway enrichment analysis yielded 133 pathways, including
pathways in cancer. The results of molecular docking showed that the active compound diosgenin had strong binding affinity with the
core targets (binding energy < — 5 kcal / mol). In the clinical research, after treatment,the CD, cells(except those in the control
group) , CDy cells, and total lymphocyte count in the two groups were significantly increased, and the CD, cells count in the
observation group was significantly higher than that in the control group (P < 0.05). Conclusion Solanum nigrum may treat herpes
zoster by regulating AKT1,TNF,IL1B,PTGS2,TP53,CASP3 and other cancer signaling pathways.
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Tab.1 Analysis of active components in Solanum nigrum

k] et bk AAATRE OB(%) DL | HF4F e bk AN TRE OB (%) DL
MOL000103  Poly - B - hydroxybutyrate 138.13 30.15 0.03 ) MOL006852  Solamargine_qt 41573 16,05 0.80
MOL000105  Protocatechuic acid 154.13 25.37 0.04 | MOL006853  Solasonine 884.19  25.94 0.06
MOLO00114  Vanillic acid 168. 16 35.47 0.04 | MOL006854  Solasonine_qt 413.71 16.88 0.81
MOL001787  Adenosine 267.28 15.98 0.18 MOL006857 Tomatidenol 413.71 1068 0.81
MOLO01842  Pinoresinol 358.42 4.25 0.52) MOLO07158 (3B,5e,258) - Spirostan = 3 - ol 416.71 1316 0.81
MOL002038 () - Medioresinol 388.45 5.2 0.62 | MOL007351 12,27 - dihydroxysolasodine 4571 1LT2 076
MOL002773 B - carotene 536.96 3718 0.58 | MOL007352 23 - 0 - acetyl - 12 - hydroxysolasodine 487.75 1217 0.63
MOL000359  Sitosterol 414.79 36.91  0.75 | MOL007353  Solamargine 868.19  30.00 0.04
MOL000396 ( + ) - syringaresinol 418.48 3.29  0.72| MOL007354 Uttronin A 1035.32 1191 0.02
MOL000040  Seopoletol 192.18 27.770.08 | MOL007355  Acetylcholine 146.24  27.80 0.02
MOL004368  Hyperin 464.41 6.94 0.77 MOL007356  Solanocapsine 430.75  52.94 0.67
MOL000437  Hirsutrin 464.41 1.860.77| MOLO07357 Ac - Shanz - ME 48.47  15.84 0.59
MOL004448  Solatubin 397.71 17.120.76 | MOL007358  Uttroside A_qt 2631 1L510.17
MOL004495  Tigogenin 416.71 14.09 081 MOL007359 Pterosin B glucoside 380.48  16.07 0.46
MOL000546  Diosgenin 414.69 80.88  0.81{ MOL007360 Quercetin - 3 - gentiobioside 626.57 3.45 0.64
MOL006347 (2R) -6 - (2 - hydroxyethyl) - 2,5,7 - trimethyl - 1 - indanone 218.32 46.60  0.09 | MOL007361  Desgalactotigonin 103532 1150 0.02
MOL000663  Lignoceric acid 368.72 1490 0.33| MOL007362 (3a,5B,258) - Spirostan - 3 - ol 41671 16.88 0.8l
MOL006850 2 - Methyl - N - (2,2,2 - trichloro - 1 = ((2 = nitrophenyl) 413.71 1463 0.81 | MOL007363  Solanaviol 382.45 1563 0.44

carhamothioyl Jethyl) MOL000953  Chlorantraniliprole 38673 37.87 0.68
MOL006851  Solamargine 571.89 10.90  0.29 | MOL000098 ~ Quercetin 30225 46.43 0.28
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Fig.1 Analysis of network pharmacological
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Tab.2 Top 20 clusters and their representative enriched pathways
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Fig.2 Bar char of enrichment analysis of Solanum nigrum in the treatment of herpes zoster
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PATHWAYS IN CANCER
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Fig.3  Solanum nigrum - related target genes in herpes zoster — related signaling pathways
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Fig.4 Schematic diagram of molecular docking between the main active component in Solanum nigrum for diosgenin and core target genes

R3 MAREHREARMTHERLE (X +s,4/pL,n=10)
Tab.3 Comparison of changes in lymphocyte counts between the

two groups (X £s,cell / pL,n = 10)

0, 0, Ehenk

4l = ; = X . .
2] i B ik B i1k

FRA 404219507 4901218378 196.2:80.33 3617226341 64.8:25.90  88.9:313.36
BEM 3186417484 5822434.18% 208.0:186.30 409.9:276.85 180418184 10346247195

E: B ARG ITATILEL, P < 0.05; 5 4 B8 5T B LA,
P < 0.05,

Note: Compared with those before treatment, 'P < 0.05;
compared with those in the control group after treatment,

P < 0.05.
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