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Mechanism of Sini Powder on protecting liver based on network pharmacology

FENG He-long, WANG Xiao-xue, ZHANG Fu-li
Heilongjiang University of Traditional Chinese Medicine, Harbin 150000, China

Abstract: Objective To explore the material basis and hepatoprotective mechanism of Sini Powder in the treatment of chronic hepatitis,
fatty liver and liver cancer based on network pharmacology, and reveal the molecular mechanism of Sini Powder in the treatment of liver
diseases “treating different diseases with same treatment”. Methods The effective chemical constituents and targets of Sini Powder and
the disease targets of chronic hepatitis, fatty liver and liver cancer were searched by TCMSP, CTD, Genecards, Omim and related
literatures. The potential targets of hepatoprotective effect of Sini Powder were obtained by TBtools software, the interaction network of
“effective chemical composition-target” and potential target proteins was constructed by Cytoscape 3.7.2 software, and the potential targets
were annotated by Uniprot database. David database was used to analyze GO biological function and KEGG pathway enrichment of
potential targets. Results A total of 137 effective chemical constituents, 223 targets, 478 targets for chronic hepatitis, 17277 targets for
fatty liver, 16930 targets for liver cancer, and 30 potential targets for hepatoprotection were obtained. GO biological function and KEGG
pathway enrichment analysis showed that a total of 178 biological processes and 51 pathways were involved in potential targets. Among
the top 20 pathways, nine pathways were related to liver disease. Conclusion Sini Powder may play a protective role in liver by
regulating potential targets such as IL-6, VEGFA, EGFR, PPARG, CASP3 and HIF-1, TNF, PI3K-Akt and other related signaling
pathways to exert the functions of anti-inflammation, anti-oxidative stress and inhibition of apoptosis in order to protect liver.
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Table 1 Information of effective constituents of Sini Powder
Uike) [T OB/% DL Kl

MOL001910 11a,120-epoxy-3f,23-dihydroxy-30-norolean-20-en-28,123-olide 64.77  0.38 H7j
MOL001918  paconiflorgenone 87.59 0.37 =]
MOL001919 (3S,5R,8R,9R,108,145)-3,17-dihydroxy-4,4,8,10,14-pentamethyl-2,3,5,6,7,9-hexahydro- 43.56  0.53 Ske]

1 H-cyclopenta[a]phenanthrene-15,16-dione
MOL001921 lactiflorin 49.12 0.80 HAj
MOL001924  paconiflorin 53.87  0.79 Sk}
MOL001925  isopaeoniflorin 68.18  0.40 =]
MOL001928  albiflorin 66.64 033 =he]
MOL001930  benzoyl paconiflorin 3127  0.75 =]
MOLO000358 B-sitosterol 3691 0.75 Sk]
MOL000492 (+)-catechin 54.83 0.24 S k]
MOL001645 linoleyl acetate 42.10 0.20 L5
MOL002776  baicalin 40.12  0.75 SEH
MOL000449  stigmasterol 4383 0.76 LB
MOL004598  3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl)chromone 31.97  0.59 SETH
MOL004609 areapillin 4896 0.4l L5
MOLO013187 cubebin 57.13  0.64 seiH
MOL004624 longikaurin A 47.72  0.53 SEH
MOL004628  octalupine 4782 0.28 LEiH
MOL004644  sainfuran 79.91  0.23 Sei
MOL004648 troxerutin 31.60 0.28 2EiH
MOL004653 (+)-anomalin 46.06 0.66 SEH
MOL004702  saikosaponin 30.50 0.63 Le i
MOL004718  a-spinasterol 4298 0.76 Z5iH
MOL000490  petunidin 30.05 0.31 SEH
MOLO013276  poncirin 36.55 0.74 RSk
MOLO013277 isosinensetin 51.15  0.44 FRSL
MOLO013279 5,7,4'-trimethylapigenin 3983 0.30 RSk
MOLO013428 isosakuranetin-7-rutinoside 4124  0.72 RS
MOLO013430 prangenin 43.60 0.29 FHSL
MOLO013433 prangenin hydrate 72.63 0.29 FRsI
MOLO013435 poncimarin 63.62 035 RS
MOLO013436 isoponcimarin 63.28  0.31 FR s
MOLO013437 6-methoxy aurapten 3124 030 RS
MOLO013440 citrusin B 40.80 0.71 FASE
MOL001798  hesperetin 7-neohesperidoside 71.17  0.27 FRSE
MOL001803  sinensetin 50.56  0.45 B
MOL001941  ammidin 3455 022 PASK
MOLO013352  obacunone 4329  0.77 FRsE
MOL002914  eriodyctiol (flavanone) 4135 0.24 FRSE
MOLO005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one 47.74  0.27 FRsE
MOL005828 nobiletin 61.67 0.52 FASE
MOL005849 didymin 38.55 0.24 FASE
MOL000006 luteolin 36.16  0.25 FASE
MOL007879  tetramethoxyluteolin 43.68 037 FRSE
MOLO009053 4-[(25,3R)-5-(E)-3-hydroxyprop-1-enyl]-7-methoxy-3-methylol-2,3-dihydrobenzofuran-  50.76 ~ 0.39 FRsE

2-yl]-2-methoxy-phenol
MOL001484  inermine 75.18  0.54 HE
MOL001792  liquirtigenin 32.76  0.18 HHE
MOL002311  glycyrol 90.78  0.67 HE
MOL000239  jaranol 50.83  0.29 HE
MOL002565  medicarpin 4922 034 HE
MOL003656  lupiwighteone 51.64 037 HE
MOL003896  7-methoxy-2-methyl isoflavone 4256  0.20 HE
MOL000392 formononetin 69.67 0.21 H#E
MOL000417  calycosin 4775  0.24 HE
MOL004805 (25)-2-[4-hydroxy-3-(3-methylbut-2-enyl)phenyl]-8,8-dimethyl-2,3-dihydropyrano[2, 31.79  0.72 Hw

3-f]chromen-4-one
MOLO004806 euchrenone 30.29  0.57 H#E
MOL004808  glyasperin B 6522 0.44 HE
MOLO004810 glyasperin F 75.84 0.54 HE
MOL004811  glyasperin C 4556  0.40 HE
MOL004814 isotrifoliol 3194 042 HE
MOLO004815 (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop-2-en-1-one 39.62 0.35 HE
MOL004820 kanzonols W 5048 0.52 HE
MOL004824 (28)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro[3,2- 60.25  0.63 HE

g|chromen-7-one
MOL004827 semilicoisoflavone B 48.78  0.55 HE
MOL004828  glepidotin A 4472 035 HE
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MOL004829 glepidotin B 6446 034 H&
MOL004833  phaseolinisoflavan 3201 045 H¥E
MOL004835  glypallichalcone 61.60 0.19 H*H
MOL004838  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 5844 038 HHE
MOL004841 licochalcone B 76.76  0.19 HH
MOL004848  licochalcone G 4925 032 HHE
MOL004849  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin ~ 59.62 0.43 H¥*
MOLO004855  licoricone 63.58 047 HH
MOLO004856 gancaonin A 51.08 0.40 H#E
MOL004857  gancaonin B 4879 045 HHE
MOL004860 licorice glycoside E 32.89 027 H¥E
MOL004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl)chromone 6637 041 HHE
MOL004864 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl)chromone 3049 041 HE
MOL004866 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 4415 041 HHE
MOL004879  glycyrin 5261 047 HEH
MOLO004882  licocoumarone 3321 036 HH
MOL004883  licoisoflavone 41.61 042 HHE
MOL004884  licoisoflavone B 3893 055 HH
MOL004885 licoisoflavanone 5247 054 HE
MOL004891  shinpterocarpin 80.30 0.73 HE
MOLO004898 (E)-3-[3 4-dihydroxy-5-(3-methylbut-2-enyl)phenyl]-1-(2,4-dihydroxyphenyl)prop-2-en-1-one ~ 46.27 0.31 HH
MOL004903 liquiritin 65.69 0.74 HHE
MOL004904  licopyranocoumarin 80.36 0.65 HE
MOL004905 3,22-dihydroxy-11-0x0-8(12)-oleanene-27-a-methoxycarbonyl-29-oic acid 3432 055 HE
MOL004907 glyzaglabrin 61.07 035 HH
MOLO004908 glabridin 5325 047 H¥E
MOL004910  glabranin 5290 0.31 HH
MOL004911  glabrene 46.27 0.44 HE
MOL004912  glabrone 52,51 050 HH
MOLO004913 1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 043 HHE
MOL004914 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]chromenone 629 0.53 HEH
MOLO004915  eurycarpin A 4328 037 HiE
MOL004917  glycyroside 3725 079 HH
MOL004924  (—)-medicocarpin 4099 095 H#E
MOL004935 sigmoidin-B 3488 041 HE
MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18 HH
MOL004945  (2S)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 032 HE
MOL004948  isoglycyrol 447 0.84 HE
MOL004949 isolicoflavonol 4517 042 HHE
MOLO004957 HMO 3837 021 HH
MOL004959 1-methoxyphaseollidin 69.98 0.64 HH
MOL004961 3,3'-dimethylquercetin 46.45 033 H*E
MOL004966  3-hydroxy-4-O-methylglabridin 4371 057 Hi
MOLO000497 licochalcone A 40.79 029 H*
MOL004974 3'-methoxyglabridin 46.16 057 HH
MOLO004978 2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano[6,5-f|chromen-3-yl]-5-methoxyphenol ~ 36.21 0.52 H¥H:
MOL004980  inflacoumarin A 39.71 033 H¥E
MOL004985 icos-5-enoic acid 30.70 0.20 HE
MOL004988  kanzonol F 3247 0.89 HH
MOL004989  6-prenylated eriodictyol 3922 041 HH
MOL004990  7,2'4"-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27 HE
MOL004991 7-acetoxy-2-methylisoflavone 3892 0.26 HH
MOLO004993  8-prenylated eriodictyol 53.79 040 HH
MOL004996 gadelaidic acid 30.70 0.20 H*E
MOLO000500  vestitol 7466 021 HEH
MOL005000 gancaonin G 60.44 0.39 HE
MOLO005001  gancaonin H 50.10 0.78 HH
MOL005003  licoagrocarpin 58.81 0.58 HH
MOLO005007  glyasperins M 72.67 0.59 HE
MOL005008  glycyrrhiza flavonol A 4128 0.60 HHE
MOLO005012  licoagroisoflavone 5728 049 HH
MOL005013 18a-hydroxyglycyrrhetic acid 41.16 071 H#E
MOL005016  odoratin 49.95 030 HH
MOL005017  phaseol 7877 058 HiE
MOL005018  xambioona 54.85 087 HH
MOL005020  dehydroglyasperins C 53.82 037 H#E
MOLO000422  kaempferol 4188 024 H E\Eﬁ‘éﬁﬂ .
MOL000354  isorhamnetin 49.60 0.31 45, HEE
MOLO000098  quercetin 46.43 028 L. HE
MOL000211  mairin 5538 0.78 HAj. HHE
MOL000359  sitosterol 3691 0.75 HAj. HH
MOL004328  naringenin 59.29 021 AHsZ. HHE
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Fig.1 “Effective composition-target” network of Sini Powder
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Table 2 Network topology analysis of “effective

constituent-target”
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From right to left, the dark dot indicates the potential targets of Sini
Powder for treating diseases, the intersection targets between each
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Table 3 Potential targets of Sini Powder in protecting liver

ke UniprotID F AR B
1 Q6GRKO CYP3A4 cytochrome P450 family 3 subfamily A member 4
2 E2J5K4 LDLR low density lipoprotein receptor
3 Q6LIM1 PPARG peroxisome proliferator activated receptor gamma
4 Q5VVP7 CRP C-reactive protein
5 Q7Z5P3 PRSS1 protease, serine 1
6 G3V286 NF-kBIA NF-«kB inhibitor a
7 Q5H9B5 TIMP1 TIMP metallopeptidase inhibitor 1
8 E7TEWW9 GSTM1 glutathione S-transferase mu 1
9 G3V5N9 FOS Fos proto-oncogene, AP-1 transcription factor subunit
10 S5FVK9 APOB apolipoprotein B
11 U3MS8NO TYR tyrosinase
12 C9JXR7 CASP3 caspase 3
13 AON771 BCL2 BCL2, apoptosis regulator
14 Q6NVI2 CASPS caspase 8
15 AO0SO0A6 NOS3 nitric oxide synthase 3
16 Q16591 MYC v-myc avian myelocytomatosis viral oncogene homolog
17 Q8WZAS EGFR epidermal growth factor receptor
18 Q14601 ICAM1 intercellular adhesion molecule 1
19 Q75MH2 IL-6 Interleukin-6
20 Q5J9B1 CYP1Al cytochrome P450 family 1 subfamily A member 1
21 Q2TAMS RELA RELA proto-oncogene, NF-kB subunit
22 C9JQ78 POR cytochrome p450 oxidoreductase
23 E9PBP6 MTTP microsomal triglyceride transfer protein
24 Q6FI00 CCND!1 cyclin D1
25 F8WOIL0 HIF1A hypoxia inducible factor 1 alpha subunit
26 Q96FD9 VEGFA vascular endothelial growth factor A
27 Q96P90 PONI1 paraoxonase 1
28 Q7Z6A3 PCNA proliferating cell nuclear antigen
29 C9J3N8 HSPB1 heat shock protein family B (small) member 1
30 E21973 NFE212 nuclear factor, erythroid 2 like 2

EAHRR E
GO 4WThae & 4k
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Table 4 Results of GO biological function enrichment analysis of potential targets in top 20

% H B P FEUL % P1A
G0:0042493 BP response to drug 37.93 3.21 X101
GO:0019899 MF enzyme binding 34.48 2.02X107°
G0:0043066 BP negative regulation of apoptotic process 34.48 3.18X1078
GO0:0097421 BP liver regeneration 17.24 1.43X1077
G0:0010628 BP positive regulation of gene expression 27.59 1.86X1077
GO0:0008134 MF transcription factor binding 27.59 3.10X 1077
G0:0042802 MF identical protein binding 34.48 2.05X10°°
GO:0071347 BP cellular response to interleukin-1 17.24 5.56 X107
GO:0007568 BP aging 20.69 7.06 X107
GO:0046982 MF protein heterodimerization activity 27.59 8.24 X107
GO0:0032355 BP response to estradiol 17.24 1.50X1073
G0:0043200 BP response to amino acid 13.79 1.81X107°
GO:0071456 BP cellular response to hypoxia 17.24 1.85X1073
GO0:0045944 BP positive regulation of transcription from RNA polymerase Il promoter 34.48 1.92X 1075
GO:0046677 BP response to antibiotic 13.79 1.99X1073
GO0:0032403 MF protein complex binding 20.69 2.02X107
G0:0009409 BP response to cold 13.79 2.86X1073
GO:0071356 BP cellular response to tumor necrosis factor 17.24 3.16X107°
GO:0001541 BP ovarian follicle development 13.79 4.56 X107
G0:0009812 BP flavonoid metabolic process 10.34 7.46X 1075

&5 HEE 20 WEERS KEGG BREREESMER
Table 5 Results of KEGG pathway enrichment analysis of potential targets in top 20

Uik I g F R E/% PiH
hsa05161 hepatitis B 34.48 9.82X 10710
hsa05200 pathways in cancer 4483 2.71X107°
hsa04066 HIF-1 signaling pathway 24.14 9.02X1077
hsa04668 TNF signaling pathway 24.14 1.71X107°
hsa05166 HTLV-I infection 27.59 2.34X1075
hsa05134 legionellosis 17.24 3.80X1073
hsa05145 toxoplasmosis 20.69 3.93X1073
hsa05210 colorectal cancer 17.24 6.57X1073
hsa04210 apoptosis 17.24 6.57X1073
hsa05222 small cell lung cancer 17.24 2.25X107*
hsa05215 prostate cancer 17.24 2.58X 107
hsa05219 bladder cancer 13.79 413X10™
hsa05168 herpes simplex infection 20.69 435X10*
hsa05142 chagas disease (American trypanosomiasis) 17.24 4.88X107
hsa04620 Toll-like receptor signaling pathway 17.24 5.25X107*
hsa05205 proteoglycans in cancer 20.69 6.53X107*
hsa05169 Epstein-Barr virus infection 17.24 8.93X 107
hsa04621 NOD-like receptor signaling pathway 13.79 1.04X1073
hsa05416 viral myocarditis 13.79 1.09X1073

hsa04151 PI3K-Akt signaling pathway 24.14 1.20X1073
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BERREEMEM. ERAYHF 3ILNZEEMT
PR, EX0 I TR 56 T — B A St AR
BT TG R0, BT MR 2 3 A
BA AR R , LRI RN = A 18 1 20,
W5 O SN S, BT erdit, ki ST
YR BT IE 5 ThAE IR, &R ThRETEuEI4,
HHERIR VAR ABPEI R FHE A e,
H S REREBEATT 2y, AT IR EAT 1SR
HMEIB R RESE, T A S, DA 2R i i
RRRAdIE Ry A BRI SN RS L2510 A
TRHLCARF AR B A 2, WO AT . 3 AR AR 2 2
TEPIR AT AR R Ry B OS-17), PO b S
&, FRSEREM, BEEA, PR, S,
FIATHRN, ARCASM, SHESH, BRHMAY. F
JHERE s DUZ5H6R, BERT R, 7 n] g AR RRAT
IEBBIEAEAT ) B R0S), X 7EES TR T DU I B
TENGIR BT Faf S BT 26 R “ S RlG 7
(IR

KA FERIFH A Ry - s W28 o0 Hr T DU
BOR S, AAT. RS, HERE ROy, 35
WFFE TGS S0 R AR AR R R . 1M
25 AR AT 3 AL R DO 2R
AWM. FRER, FEEE. WYRS5RRER
Y. BRSNS, B 2R ARz R
TEPE, GFEPLAS . BUEILSLE . rgn i o020l
Yang SECUHTTE IR, MR 2 AT BRAIG L5 4 2 /K
S, Wb 2 BURE RIS T IR A 0, RS
JF AR P B KT, akzb db/db /DN BRI £ i
B, (RFE ARG MR DI R . A, M E
Bl KHTEMESE (ROS) JHVEIhRE, AT ARG
FIEE ROS 7= A B RO R, $0 i) 48 g
BUIRGE, 2R T Ik 6 4 B 7 1 5 5 20221, W
SE23IE 5 e DM B 20T N Janus PR 2 (JAK2)
G T 46 SR SRBOETR 3 (STAT3) KF, T
LM3 2 H i) 38 5 ANt e e o3 A, 5 SR T,
I T4 e () 3 B A Ab . S BR AR mT LU I 5 5
EREA LT RE A -1 (HO-1) Rk ARZ b
FFM ROS 7= Lebifk e FRhS A4 fye 102425,
R RERV LR E B R (CCly F MM
T N IR Z B R & B A AP T =, B
RBERR L Smad K (Smad3). HALAKFF-B1
(TGF-B1). HEHM LWEER 8 (a-SMA) LR
B JFOE AN ) 1 (PAL-1) ik, M FiBE AF£F

Yefplol, (L ZERSEE. AAT . H R UL R
55, REEBUETE R 2R (ALKS) ATP 45
A PRI 25 A, F0HIR R B A A R AR
B4, R Smad2/3 BERRIL KT, i
JHEF4ERRo, teah, R, BHE &L aEmE
T DA R R B )RR, 5 o 4 L
B -E (EMT) #HCARICH P1I3K-PKB 15
5 AR B 227, L 2y v] LLdE R 4
AKT. e S AP B R G FE 0SSz 44, AN
T R HE AR A P =T Hdeln ) 1 FH 281,

KA FAERS “A RS-0 R AR VB
#E R PPL ES I3 Hr ek, KL PPARG 7E PR 2%
W PEAE L TR0 5 75 TL-6 767 #E 55 PP RR %%
AL T 55 1 A7, PPARG X 4 PPARy, 7EfFF
H1, PPARG 1A m AR il fig 7 R 8 A « AR 8 AR
W AR AR AR R & K201, PPARG B — K
)Y BIBCARSE G4, Al S5 A R s A AR .
Wei Z50OLE X T4 MI PPARG 1= /N R IGHEAL
1B PPARG FC A2 4 51 B m i ik PPARG # iV 7
A HIZE T-xB (NF-xB) /TNF-a {5538 %k %
W HFIE R T 4EACFERE . PPARG 1) DL 2 Fige 4240
HIAE R e, ZE A% -5620 (TNBG-5620)
ATLLE S PPARG ZERFIER R AR, 8
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P AE R 7RI ¥6 4038, 1L-6 FIN F 4R
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TR R, AT 23N, TL-6 BRI X
WA i, IL-6 13T Ik S ek P 1) A AR B3
Scheller 255345 ik % 1L-6 S FLECAR KA 78, AN IL-6
FIEARPIREH 2 BLS I ESESN TR, M
IL-6 M4 2 IR S 2 B R A5 515 A F 1.

NT U BE DY ORI S 7R AU AR D e
FERNLE], AT T GO £ TEEF KEGG
A E LT, RIVETERE S AP DR 3 B
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B FERRIEWIE RS 408 R SR BE R 1 1)
R FEE R AN AR T . I X R AR I R 1)
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JEE M. HIF-1 {5585, TNF {5585, 4150
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FESZ M5 S0 . PI3BK-Akt 15 538 M 45 5 AP k2%



* 6266 ° X ]

Chinese Traditional and Herbal Drugs 35 513 35 24 3§ 2020 12 B

({5 5B . HIF-1 2 RA SR A C 1 5 7,
WA ME AR FAEMARE AR T, 5
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GG RS DS PR IR 006 1 e S IR
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R RE 1228 R B itk e 5 g 4
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T MAPKs/NF-«xB & 240111 fE 2 £ Raw264.7 1) 21
ML ARE, RIEPLRAEHLY; Eid ROS K1)
Sirtl-p53 P Toi@AE, HIHI R HepG2 A KB,
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I S8R 26 B o0 L e 590 S AR 2R
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Ty 53— AR N AP SEBR EAT B0 IE o

gr BRI, DU L AT B B iR IL-6.
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