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Abstract: Objective In this study, the method of systems pharmacology was used to explore the pharmacological mechanism of
Callicarpa nudiflora. Methods The active molecule database of C. nudiflora was established by literature searching and TCMSP
database. A total of 120 molecules were screened according to oral availability, drug-likeness analysis, blood brain barrier, and half-
life to predict potential active molecules and targets based on SYSDT and WES technique established by Pro. Yonghua Wang.
Screening was conducted from several aspects, including drug-target prediction model Sys TD, potential target prediction, disease
analysis, network pharmacology analysis and GO analysis. Results Through the oral bioavailability, drug-likeness and blood-brain
barrier analysis, 28 compounds were identified as effective active ingredients, including ones reported in the literature. There were

112 targets related to the 28 compounds, and the drug - target network revealed that Molecule M029 (luteolin) and its derivatives,
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Molecule M040 (apigenin) and M042 (rhamnazin) had a relatively high degree, they play significant roles in the drug - target

network. The target - disease - pathways network analysis suggested that C. nudiflora had a good therapeutic effect on diseases

including cancer, inflammation, metabolic disease, immune system disease, blood disease, cardiovascular disease, nervous system

disease and bacterial infection. The GO analysis discovered that C. nudiflora had regulatory effects on cell proliferation, cell

apoptosis, intracellular calcium concentration, inflammatory reaction, platelet activation, coagulation and angiogenesis, etc. In

addition, the target NOS3, MAPK 14, PIK3CG et al. were linked to a variety of diseases and biologic process. Conclusions

Flavonoids from Callicarpa nudiflora play a key role in the pharmacodynamics. They regulate inflammation, coagulation,

angiogenesis, calcium signal transduction and blood pressure through ABCB1, NOS3, MAPK 14 and other targets.

Key words: system pharmacology; Callicarpa nudiflora; mechanism of action; anticancer; anti-inflammatory; flavonoids;

syringaresinol; luteolin; rhamnazin; apigenin
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Table 1 OB and DL of 28 active compounds screened

P =) EA s OB/% DL
MO005  BEKMLE (Samioside) 323 0.40
MO007  ZZff T (acteoside) 2.94 0.62
MO009 il F. 1 B(acanthoside B) 43.35 0.77

MO009 gt #i5¢ (acanthosideB_qt ) 55.67 0.72
MO19 5, 4'-—¥3E-3,7,3- = HEILHEREI(5, 4’ -dihydroxy - 3, 7, 3" -trimethoxyflavone) 14.68 0.37
M022  5-¥83E-3, 7, 3", 47 -PU AL Bl (5-hydroxy-3, 7,3, 4'-tetramethoxyflavone) 8.13  0.40
MO028  AJRHEH (luteoloside) 268 0.78
MO029  AJRE & (luteolin) 30.57 0.25
MO030 KRB EEK-3'-0-(6) J X WHEBE S -B-D-M IR 4] 47 % £ [ luteolin-3'-O-(6"-trans-caffeoyD)-B -D- 551 0.8

glucopyranoside ]

MO032-qt AR B ZK-3 - F A JE-6-98 56748 -B-D-ML MR 4] 4 B 1F (luteolin-3'-methoxyl-6-hydroxy -7-O-B-D- 46.63 0.31

glucopyranoside_qt)
M040 7R E (apigenin) 5735 0.21
MO042  HIE R ZE &K (thamnazin) 13.33 0.34
MO045  2a, 3a, 190, 23-P4¥3-URS-12, 20(30) - —Ji-28-H8 (20, 3a, 190, 23-tetrahydroxy-urs -12, 34.70  0.70

20(30)-dien-28-oic acid)

M049  2a, 3a, 19a, 23-PY¥£HE-URS-12 /fi-28-0-B-D-ME W i & i H (20, 30, 19a, 23-tetrahydroxy -urs-12-  13.27 0.35

en-28-0-B-D-glucopyranoside)

MO057  2a, 30, 24-=F%FE-URS- 12-4#-28-1R (2a, 30., 24-trihydroxy-urs-12-en-28-oic acid) 16.94 0.72
M062  FFIREZ (Oleanolic acid) 17.73 0.76
MO064  fE R (Ursolic acid) 37.73 0.75
MO068  6”-O-Jx AR ELEL K i (6"-O-trans-feruloylcatalpol) 30.83 0.82
MO069  6-O- 2 TR Bt |~ it B (6-O-trans-feruloylcatalpol) 31.38 0.83
MO71  FFHR i Rl (6-O-vanilloyl-ajugol) 31.82 0.86
MO075 PR EF (linarioside) 10.91 0.84
MO076 L (nudifloside) 4.83 0.85
MO81 3, 4-seco-12R, 13S- " ¥23£-4(18), 8(17), 14(15)-=J#-3-l% [3, 4-seco-12R, 13S-dihydroxy - 4928 0.20
4(18), 8(17), 14(15)-labdatrien-3-oic acid ]
MO083 AR N I (callicarpaolide) 39.01 0.24
MO085 AL (callicarpic acid) 64.39 0.23
MO088  ent-3, 4-seco-16-hydroxy-12,15-epoxy-4(18),8(17),12, 14-labdatetraen-3-oic acid 56.08 0.24
MO090  syn-3, 4-seco-12R-hydroxy-15,16-epoxy-4(18),8(17),13(16),14(15)-labdatetraen-3-oic acid 6439 0.23
M099 & (B FE IS ( Aurantiamide acetate) 58.02 0.52
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Table 2 Potential target of Callicarpa nudiflora

45  UniProt ID HERAAR -
TOO1  P08183 % 241 255 11 1 (Multidrug resistance protein 1) ABCBI1
T002 QY9UNQO  ATP %54 & % (G-2 ATP-binding cassette sub-family G member 2) ABCG2
TO03  P22303  ZPBENHBLERRES (Acetylcholinesterase) ACHE
TO04 Q13443  XRHAFREJEE (RS M85 1 (9 Disintegrin and metalloproteinase domain- ADAM9

containing protein 9)
TO05 095622  5HIREHERM AL (Adenylatecyclase type 5) ADCYS5
T006 P41586 TE AR BRI L BEROE 2 K 1 232 /R (Pituitary adenylatecyclase -activating polypeptide ADCYAPIR1

type I receptor)
TO07  P35368  a-1B'H LI % 24K (Alpha-1B adrenergic receptor) ADRAI1B
TO08  PI5121  [EHHIL 5/ (Aldose reductase) AKRI1B1
TO09  P05091  ZRHifAp& i & 4% (Aldehyde dehydrogenase, mitochondrial) ALDH2
TO10  P18054  FE/EVUMHER 12 fig % & 12S %! (Arachidonate 12-lipoxygenase, 12S-type) ALOX12
TO11  P05067  JEHKIKEB-A4 E H (Amyloid beta A4 protein) APP
TO12  P10275  MEFZE 52k (Androgen receptor) AR
TO13 Q92934  Bel2 MR AE T2 5l 7 (Bel-2-associated agonist of cell death) BAD
TO14  P00918 xR [TAF 2(Carbonic anhydrase 2) CA2
TO1S Q16602  [##5ZFLIAH %k 1 8 %244k (Calcitonin gene-related peptide type 1 receptor) CALCRL
T016 P62158 51 5 [ (Calmodulin) CALMI1
TO17  P07384 452K AMFE{L I 3E-1 (Calpain-1 catalytic subunit) CAPNI
TO18  P16152  PILIE A [H-1(Carbonyl reductase 1, NADPH-1) CBR1
TO19  P13501 C-C 7 LIA - 5(C-C motif chemokine 5) CCL5
T020  P78396  4fiuJH HI& H A1 Cyclin-AD) CCNAL1
T021  P24864  G1/S-H¢ 5 P40 J& 5 F1-E1( G1/S-specific cyclin-E1) CCNE1
T022 096020  G1/S-4H¢ 5120 i J& #i 55 F1-E2( G1/S-specific cyclin-E2) CCNE2
T023  P51681  C-CHEMLIE T 3Z4K-5 (C-C chemokine receptor type 5) CCR5
T024  P28907  ADP-#ZHEIEIAAUEG/IANRTT — W A% Ml /K S 1| (ADP-ribosylcyclase/cyclic ADP-ribose CD38

hydrolase 1)
T025  P24941  4HfuJ HA 55 KRS 2 (Cyclin-dependent kinase 2) CDK2
T026 Q00535  4Hfifd J& 7 % %k i 1 8 5 ( Cyclin-dependent-like kinase 5) CDK5
T027 Q00534 4 A& # & 1K Mt ¥ E 6 (Cyclin-dependent kinase 6) CDK6
T028 014757 2% /JVRA R & M (CHK1 Serine/threonine-protein kinase Chk1) CHEK
T029  P17787 % LI NEHH 52 {4 I #47 B-2 (Neuronal acetylcholine receptor subunit beta-2) CHRNB?2
T030  P68400 %R M IT o 3V %47 (Casein kinase IT subunit alpha) CSNK2A1
TO31  P05093  ZK[HEE 17-a-F24L1/17,20 22 f# il (Steroid 17-alpha-hydroxylase/17,20 lyase) CYP17A1
T032 P04798 21 t5 2 P450 1A1(Cytochrome P450 1A1) CYP1Al
T033 Q16678  4ffu 43 P450 1B1(Cytochrome P450 1B1) CYPIB1
T034  P10635  #4HfE % P450 2D6(Cytochrome P450 2D6) CYP2D6
T035 Q12882  Miflii & A [ Dihydropyrimidine dehydrogenase , NADP(+) ] DPYD
T036  P11308 #3175 X F ERG(Transcriptional regulator ERG) ERG
T037  P03372  MEWE %1% (Estrogen receptor) ESRI
TO38 Q92731 MW E B =k (Estrogen receptor beta) ESR2
T039  P11474  ZE[EEE# &K % 1A ERR1 Steroid hormone receptor ERR1) ESRRA
T040  P00742  #tI[A T X (Coagulation factor X) F10
T041  P00734  Jtlfi )7 (Prothrombin) F2
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T042  P25116 & AR %2 44 1 (Proteinase-activated receptor 1) F2R
T043  P13726  #1ZR[A ¥ (Tissue factor) F3
T044  P08709  HEIL[A-F VII(Coagulation factor VI F7
TO45  P15090  JEWilR4s & A, I5 i 4 i (Fatty acid-binding protein, adipocyte) FABP4
T046 P36888 SZAR T i 5 FR 4 11 I 8 (Receptor-type tyrosine-protein kinase , FLT3) FLT3
T047  P14867  y-% 2T MR 4K a-1 I H1 47 (Gamma-aminobutyric acid receptor subunit alpha-1) GABRALI
T048 Q04760  FLBEILZIBEH K EE (Lactoylglutathionelyase) GLO1
TO49  P49841 M54 BB -3B(Glycogen synthase kinase-3 beta) GSK3B
TO50  P28845 G [l i 11B-i & A [F) A 1(Corticosteroid 11-beta -dehydrogenase isozyme 1) HSD11BI
TO51 P80365 S Jii Z[HEWE 11p- i Sk [ L 2(Corticosteroid 11-beta -dehydrogenase isozyme 2) HSDI11B2
T052  P14061  MEZEZ-17B-Mlii A 1 (Estradiol 17-beta-dehydrogenase 1) HSD17B1
T053 P37059 U fE-17B-i S E 2 (Estradiol 17-beta-dehydrogenase 2) HSD17B2
T054  P37058  ZE[-17p-Hii 4 3 (Testosterone 17-beta-dehydrogenase 3) HSD17B3
TOS5  P07900  #fR 7 [ (Heat shock protein, HSP 90a) HSP90AAL
T056  P04792  #R 54 [ B1(Heat shock protein beta-1) HSPBI
TO57  P28223  S5-F2{i% 321k 2A (5-hydroxytryptamine receptor 2A) HTR2A
TOS8  P17936  J & FAEA K H 7454 8 [ 3(Insulin-like growth factor binding protein 3) IGFBP3
T059  P08514  #£4&3 o-1Ib(Integrin alpha-lib) ITGA2B
TO60  P20701  #4&% o-L(Integrin alpha-L) ITGAL
TO61 Q12809 i H & [J45 3l 18 V. 5K}k H ik i 2 (Potassium voltage-gated channel subfamily H member 2) KCNH2
T062 Q12791 5 P0G B I8 TE I 5407 a-1 (Calcium-activated potassium channel subunit alpha-1) KCNMAL
TO63 060341  FE R4 (% F 2L AL 1 A(Lysine-specific histone demethylase 1A) KDMIA
T064  Q969F8  KISS-1 %2k (KiSS-1 receptor) KISS1R
T065 Q13887  Krupppel-¥£ [ ¥ 5(Krueppel-like factor 5) KLF5
TO66  P21397  J&4ELEEL % ¥ K ] A(Amine oxidase [ flavin-containing] A) MAOA
T067 P27338 Jl S AL 5 3% 2 ] B(Amine oxidase [ flavin-containing ] B) MAOB
T068 Q16539 2% )5 AL 2 11 EE 14(Mitogen-activated protein kinase 14) MAPK 14
T069  P39900 5 241 e 4 & 5 1 2 1 8 (Macrophage metalloelastase) MMPI12
TO70  P45452  JKJ5 3(Collagenase 3) MMP13
T071  P08253 72 kDal#] IV 4 Ji¢ J5i i (72 kDa type 1V collagenase) MMP2
TO72  P08254 VLSRR FIf-1(Stromelysin-1) MMP3
T073  P14780  JEJ5i <)@ 85 FAME-9(Matrix metalloproteinase-9 ) MMP9
T074 Q15788  HZAZAREHIIE T 1 (Nuclear receptor coactivator 1) NCOA1
TO75 Q15596  AZ5ZAAR%H G F 2(Nuclear receptor coactivator 2) NCOA2
T076  P35228 755 8 — 54k % & B (Nitric oxide synthase, inducible) NOS2
TO77  P29474 P —SFA LA A (Nitric oxide synthase, endothelial) NOS3
TO78 QONPHS NADPH ‘AL 4(NADPH oxidase 4) NOX4
T079  P55055 AL EESZ f4 (Oxysterols receptor, LXR-B) NR1H2
TOSO  P04150 )% ik & 52 & (Glucocorticoid receptor) NR3C1
TOS1  Q9H244  P2Y MEW4 5244 12(P2Y purinoceptor 12) P2RY 12
TO82  P48736  TERMEALEE 4,5- W HR-3- WG 16 V. 2% y 5% ¥4 44 (Phosphatidylinositol 4, 5-bisphosphate PIK3CG

3-kinase catalytic subunit gamma isoform)

T083 P11309 22 5 BRI = BR & 111 8 (pim-1 Serine/threonine-protein kinase pim-1) PIM1
TO84  Q9Y263  WNIRHEYF A-2 %t 1 (Phospholipase A-2-activating protein) PLAA
TO8S  P06746  DNA R4 B(DNA polymerase beta) POLB
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TO86 Q03181 ik &AL EE A 1Y B M 3BT 52 74k 5 (Peroxisome proliferator-activated receptor delta) PPARD
T0O87 P37231 T A P AR 388 A ) U005 52 A4 y (Peroxisome proliferator-activated receptor gamma) PPARG
TO88  P36873 2% /5 AR T A WL I PP 1y /8 A4 I 2% (Serine/threonine-protein phosphatase PP1- PPPICC
gamma catalytic subunit)
TO89  P17612  cAMPHIM: S FIlfF AT HA7 a(c AMP-dependent protein kinase catalytic subunit alpha) PRKACA
T090 Q05655 & i C5 &Y (Protein kinase C delta type) PRKCD
TO91 Q05513 & AW CC A (Protein kinase C zeta type) PRKCZ
T092  P23219  HiFIMRE g/H &8 1 (Prostaglandin G/H synthase 1) PTGSI
T093  P35354 W% E g/H & M 2(Prostaglandin G/H synthase 2) PTGS2
T094 P18031 Pt 2 R o 1 B R B 4 32 4% | 2 (Tyrosine-protein phosphatase non-receptor type 1) PTPN1
T095 P17706 i 2 R A 11 T BRI F 52 1K 2 214 (Tyrosine-protein phosphatase non-receptor type 2) PTPN2
T096 P18433 B2 AR i G R A 11 1% PR I o.(Receptor-type tyrosine-protein phosphatase alpha) PTPRA
T097  P10586 2RISR 2 11 18k BRI F (Receptor-type tyrosine-protein phosphatase F) PTPRF
T098  P10276 ML IEMEESZ & a(Retinoic acid receptor alpha) RARA
T0O99  P19793 IR 4K RXRa(Retinoic acid receptor RXR-alpha) RXRA
T100 000767  PkFE4HME A A HGF (Acyl-CoA desaturas) SCD
T101 Q14524  $NiEIEHE A 5 AL a(Sodium channel protein type 5 subunit alpha) SCN5A
T102  Q8N474  Frih Ml AHICHE 17 1(Secreted frizzled-related protein 1) SFRP1
T103 P49281 FARPU A IC B WE 4N 0 55 1 2(Natural resistance-associated macrophage protein 2) SLC11A2
T104  Q9Y6L6 & FUZHMA LI B ¥ %18 81 1 ZK M L U1 1B1(Solute carrier organic anion transporter SLCOI1BI
family member 1B1)
T105 Q99835  “Fiff [d] &% (Smoothened homolog) SMO
T106 QINYA1  HHZEE¥ M 1(Sphingosine kinase 1) SPHK 1
T107 P19438 [l IR S AU IR ¥~ 52 A4 S 0% % 2 1A (Tumor necrosis factor receptor superfamily member 1A)  TNFRSF1A
T108  P11388  DNA #i$h 7 2-a(DNA topoisomerase 2-alpha) TOP2A
T109 Q9H4B7  FlE 4 [ B-1 %% (Tubulin beta-1 chain) TUBBI
T110 Q16739 PR AT BE k1% F2 i ( Ceramideglucosyltransferase) UGCG
TI11  P16662  UDP-7]HE i [ 5 % 2 i 2B7 (UDP-glucuronosyltransferase 2B7) UGT2B7
T112  P11473  4EE & D3 524K (Vitamin D3 receptor) VDR

T AP R v O T I A O, BT R
YLZ o TR BE K. T &R (M009_gt) .
5,4- 8 H-3,7,3- = HAE L E I (M019)  5-F2 J -
3,7, 3, 4 - P B BB (M022) L K B
F(M029), 3'-F A B -6-F8 B - AR R 0 2K (M032_qt) -
Jr2E 2 (M040) | FFEE B ZE 20 (M042) 2615 i K HL
TEH TR Z EE s, Fod B T MO009_qt J& TR T4
2, HA 6 b B WS 8 T RS 1 B T 2R AL
AR ARIE L BRI 2580 S AR AR .

PRAC S BR AR AR - - B 2 B L 3. e
[ 5 AR i, S R AR, a4t
T TEARR I, 15 s K, 1 B 2% 92 3 R A B
120 [ RN B AR AE EAE R B . BRAE S R AR
FH BB A 32 BB ) DL JLR S8 2 R i i O
A PRI  RAE A R G0 LA o R G5 # ) 23 2%
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Fig.2 Drug-target network
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