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[ Abstract | Objective; To explore the molecular mechanism of Lycii Fructus and Salviae Miltiorrhizae

Radix et Rhizoma ( FLRSM) in the treatment of retinitis pigmentosa ( RP) based on network pharmacology and
bioinformatics. Method: Possible intake active components and targets of FLRSM were screened out and predicted
by traditional Chinese medicine systems pharmacology database and analysis platform ( TCMSP). Gene targets
related to RP were mined through disease gene databases. Protein-protein interaction ( PPI) network of component-
targets and disease-targets were mapped by functional protein association networks (STRING) , and the intersection
of the two networks was obtained. The gene ontology and kyoto encyclopedia of genes and genomes ( KEGG)
pathway of the intersection network were analyzed by the database for annotation, visualization and integrated
discovery (DAVID). CytoHubba analysis was used to screen out the key targets. Result: A total of 390 active
ingredients related to FLRSM were retrieved from TCMSP. According to pharmacokinetic parameters, 110 active
ingredients were screened out, 19 active ingredients were further screened out, and 208 targets related to these
constituents were retrieved. Totally 206 genes directly related to RP were obtained from the disease gene databases.
And 79 genes were obtained from the intersection of PPI networks of component targets and disease targets. These
genes mainly involved in biological processes, such as protein autophosphorylation, transcriptional regulation and
cell proliferation, and the molecular functions mainly involved adenosine triphosphate binding, transcription factor
activity,, core promoter binding, and were enriched in nuclear, transcription factor complex, nucleus, cytoplasm
and other regions. It was mainly related to neurotrophin signaling pathway, cell cycle related pathway and Wnt
signaling pathway. And 8 key gene targets for FLRSM treatment of RP were identified by further screening.
Conclusion; The material basis of pharmacodynamic action of FLRSM involves 19 active ingredients, such as
porous sterol and tanshinone II ,. The key targets of FLRSM in the treatment of RP include 8 genes, such as E2F
transcription factor 1 (E2F1) and retinoblastoma genel (RB1) . The main mechanism is related to the regulation
of neurotrophin signaling pathways, cell cycle related pathways and other signaling networks.

[ Key words ] retinal pigmentation; Lycii Fructus; Salviae Miltiorrhizae Radix et Rhizoma; network

pharmacology; bioinformatics; molecular mechanism
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Fig. 1 Wayne diagram of distribution of bioactive components in

LFSMR screened according to ADME parameters
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Table 1 Quantity and proportion of components in LFSMR that

meet screening criteria
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2.2 LFSMR 24 Xt HI #0300 K A 40 3% 1 Wi 5 -
S T AL A 3k TCMSP X | ik 25 9 1%
PSS B VR S R AT R 2%, HERR R T, LR AR
T 4L g5 208 >, iz H Cytoscape 3. 6. 1 X I % i
O -HE S BEAT AT RRAL 0 M, I G R A 2 4
SRR LFSMR 245 X6 i #2 245 24 VR Y B9 A Il 1% P 188 53
55 6 A FH R A A B G R 3k 407 A4S, HhEH
S i 21 3 A A K Sl MOLO00098 (#if A2 %)
MOLO000006 ( A J2 B2 ) Fl MOLO01601 (1, 2, 5, 6-
VUL FE S ), %0088 4 0 S 90 A, 27 AN i
16 4~

2.3 5RPEAXRBHCHE SR T M40
FI PR A A 5 AL 52 M P & A R R 5 DA G 1Y

202 -

FE N B P8 %, M DrugBank, OMIM, TTD, GAD,
PharmGKB 4 J& 45 B K 22 75 51 0,183 ,2,46,17 4~
FOAS, 455 % RP S O A 0T 58 R 38, Sl bR 2 2
FH G, Lk 15 2 5 RP % U)AH G Y 38 A5 JE
206 4~ L3 3,
2.4 LFSMR JA¥7 RP [ PPI X 45 ) a5 4 55 5 [
vk 15 FH STRING X} LESMR A 9 3% M B 43 iy 56
PR S R AT PPT I 2% g g, & B 5 HL 7™ A 1 2 5 ()
FEAE IR BE 3R 1 139 A, 80 48 5 80 o5 22 [H] A A B
KF K 355903 4>, X5 RP kA & AH G HE A5
21 PPT 2% 5], & B 55 JH T 42 B Tl 42 A0 OC 19 48
h 276 A, HLS 5 S Z R A A O R R 71 034
4~ 18 i Cytoscape X LA _E 2 4~ PPT [ 2% K il B 38
AL AR 0 45 49 a5 B F FI 8 R AT 0 A R IR
79 4~5 LFSMR j&¥7 RP AH 5 % 56 DA o, b g A
HAEH OGRS 546 4>, i e 5 WLE 3,
2.5 LFSMRAYT RP (HLEI 40 MR P {H K
FN/NHERY , LFSMR {697 RP (ML £ 238 iz R i
22 e I8 P Ak B 7 B 1 B AR R Ak | IR S 22 2 1R i TR
b R T B S B BE B SR 40 M Ak | 40 il 1 A S A
W B FORE R A AR T A A, 2K
M2/ I 28 TR VR I P |, S RS B IS M B ok T
TAH RN MAP M S v, 0 B T A AT
L FEEET COPY 5591k, & ik TR &
Y, TORC2 B &Y, 41 Ml % , 41 il 5 55 X 3k . KEGG
R T A R R W], LFSMR 3597 RP By ALl 3=
SYE K MAPK {5 538 B% , 8 B 40 B 5 Ak A G 1R 5
W MR RS S a0 M %
B Wnt fF 5 0E B, R A E B OGS S T
W45 R 5 C RS ARG B 45 ] — B, Wk 4,
2.6 LFSMR /97 RP My CHEAE it 8 H
cytoHubba ff) MCC 5.3, fifi 16 Y LFSMR 497 RP
8 /Nl L B 5, 43 W S E2F1, TRRAP, TOPBPI ,
CDK3,TFDP2, TFDP1 ,E2F8 ,RB1, H:rft i 4~ 3G 4 3L
E2F1°*F1 RB1 5 B0 4 19 A 3¢ 4R 18 MW 4 .
UL 4,
3 itig

) &£, 3R A P MR R 35 A% 17112 B i DL ) 9
i o RP & B AT G AR AT 8% 32 45 40 i A2 M, B e
FEI Ay N T2 00 A4 B 458 40 5 i 428 R o 4 B G 2
Me I RN 22 KA MM B2 46, RP — it tq T
AT 20 ML 8 1= 45043, Bl S 00 20 B R A2 5 e TG &
I o A 1 2 B I PRORE IR R B E R AT M B



9525 B 14 3] FEXEAFERE Vol. 25 ,No. 14
2019 4£ 7 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2019
2 LFSMR ZHx ANMAEWFEERS
Table 2 Bioactive constituents of LFSMR in blood
i BT ARS [ Asx/EX i OB {H DL {H
1 MOL001601 1,2,5, 6-PU%4JF2Hi(1, 2, 5, 6-tetrahydrotanshinone) 38.75 0.36
2 MOL001659 2 FL B ( poriferasterol ) 43.83 0.76
3 MOL002222 M2 B (sugiol ) 36. 11 0.28
4 MOL002651 J: 4+ %00 11 , (dehydrotanshinone 11 ) 43.76 0.4
5 MO1.002776 ¥ (baicalin) 40. 12 0.75
6 MOL000006 AR HEZ (luteolin) 36. 16 0.25
7 MOLO007041 2- S -8 3£4E-3, 4- (2-isopropyl-8-methylphenanthrene-3 ,4-dione) 40. 86 0.23
8 MOL007050 2-(4-F5 B3P 4 B A L ) 5-( 352 T 3L ) <7 A B3 0F 0k i S [ 2-(4- 62.78 0.4
hydroxy-3-methoxyphenyl )-5-( 3-hydroxypropyl ) -7-methoxy-3-henzofurancarboxal-
dehyde]
9 MOL007093 F2: ¥ d( dan-shexinkum d) 38. 88 0.55
10 MOL007145 FRR2 R I ( salviolone) 31.72 0.24
11 MOL007154 F+Z8d 1 , (tanshinone 1I ,) 49. 89 0.4
12 MO1.001323 4 [ BE o, (sitosterol alphal ) 43.28 0.78
13 MOL000449 7§ i ( stigmasterol ) 43.83 0.76
14 MOL000358 B-%+ §§§ % ( beta-sitosterol ) 36.91 0.75
15 MOL005406 -4 751 B ( acatropine ) 45.97 0.19
16 MOL008400 K H E (glycitein) 50. 48 0.24
17 MOL009644 6- 983 | W-7 - 3 &5 1EL [ 1 ( 6-fluoroindole-7 -dehydrocholesterol ) 43.73 0.72
18 MOL009650 B-151 i 5 ( atropine) 42.16 0.19
19 MOL000098 #it K 2 (quercetin) 46. 43 0.28

B 2 LFSMR 2534 & ¥ iE B 4 -1E 88 A W 45
Fig.2 Network diagram of bioactive components and targets of LFSMR
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®3 S5 RPHEXHERLRBR
Table 3 Retrieval results of RP-related gene targets

1 DrugBank 0
2 OMIM 183
3 TTD 2
4 GAD 46
5 PharmGKB 17

1139 nodes and 355903 edges

TR

3 LFSMR #3fi&77 RP HEAB AR RE
Fig. 3 Diagram of screening method for targets of LFSMR in the treatment of RP
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B w5 R BT, AR BE 2 % 7 RP 2 4 i o A7 &L
IR T . BB B, RP Y 32 20097 SR M 2 58 22 1
K BT I A 7 AR 4 AR B2 BRI T ik

276 nodes and 71034 edges 79 nodes and 546 edges

Table 4 GO analysis and KEGG pathway enrichment analysis of target genes in the treatment Of RP by LFSMR therapy

i H 95 Term Count —loglO(P) Pop Hits Fold Enrichment
Biological process 1 cullin deneddylation 9 7.10 9 169. 64
2 protein autophosphorylation 9 6.90 102 14.97
3 peptidyl-serine phosphorylation 8 5.67 103 13.18
4 regulation of transcription 13 4.47 509 4.34
5 myeloid dendritic cell differentiation 4 3.84 18 37.70
6 cell proliferation 5 2.21 126 6.73
Cellularcomponent 1 COP9 signalosome 9 6.58 30 54.85
2 nucleoplasm 20 4.45 1277 2.86
3 transcription factor complex 7 3.65 160 8.00
4 TORC2 complex 3 3.00 9 60. 95
5 nucleus 26 2.72 2 601 1.83
6 cytoplasm 25 2.48 2 555 1.79
Molecular function 1 ATP binding 25 8.24 1171 3.81
2 serine/threonine kinase activity 9 4. 60 218 7.36
3 transcription coactivator activity 7 4.36 117 10. 67
4 transcription factor activity 4 3.91 18 39.62
5 MAP kinase activity 3 3.75 4 133.71
6 core promoter binding 4 2.71 45 15.85
KEGG pathway 1 MAPK signaling pathway 10 5.04 257 6.76
2 Osteoclast differentiation 7 4.03 135 9.00
3 Neurotrophin signaling pathway 6 3.24 123 8.47
4 Cell cycle 5 2.28 126 6. 89
5 Pathways in cancer 8 2.26 392 3.54
6 Whnt signaling pathway 5 2.13 139 6.25
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Fig. 4 Protein interaction network map(A) and key module(B) of RP gene targets treated by LFSMR
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