2021 9 A o % September 2021
a3 oy Chinese Traditional Patent Medicine Vol. 43  No. 9

ETWERAERE, oFxE, FINIELI TN ERF SR

kagw, A T, EIXZH, w O, XgFw, FEIEXE, W, KEX
(BRHFPEHAFE/ TP EARET VA BEENRAT IO/ ZHHEREARARLEARELALLE
(BE) /WA RFGWHAR P, KT R 712083 ]

WE. BN ML 7, RS0 S0 80 T Bk T SR 00 22 oy A ML, s Ead
ETCM, SwissTargetPrediction, SymMap, Melacards BRI VA B SOk A 1], 18 R B R ER T 2 0906 M g DL N 5 80 n R
FHHC 5 FIFH STRING ¥ FEF 82 A HAE 45 2L K GO il KEGG B &3Hr, K Cytoscape3. 7. 2 Fg @t “ il /-4 i -
PR 1, T AT AR AR AT VR FE ML, 3 — 20 SR FE A3 o) 5 R0 40 0 5 0 A T B 72 %o T 40 433 4 28 AR B
SR BTSN 43 Fh, MRS 247 4, 5 309 MERIT S MRS, 158 TNF, CASP3, IL6. ILIB, JUN
E2T N E KM RT Na, ASEH Re. ASEH Ro, M BH R4 M=-LBH R1 % 37 xR, GO &4
SABTALAREIZH 616 £ (P<0.05), KEGG &4EILAFFMEK 122 4, FEW R LMK, Th17 4151k, TNF {558
BN TLL7 (5 5@ 55, o PRHEES R ER, BN FSAIFMEEEEAAY SR S BLE wace@za/a@r
WO R B, RFS RN LPS 5 L2 41 R G AL LA — & R ER, 4518 ARWFST Lt M4 25 3
2 AT ISR, kTS HA —ENRIFEN,

KER. BTS; WIFER; MK, o708z RO MIEsLs

FESES. RI66 XHEAAREAD . A XEHS. 1001-1528(2021)09-2342-10

doi : 10. 3969/j.issn.1001-1528. 2021. 09. 012

Prediction of hepatoprotective mechanism of Panacis majoris Rhizoma based on
network pharmacology, molecular docking and in vitro cellular test

ZHANG Hai-chao, ZHOU Rui*, TANG Zhi-shu®, SU Jie, LIU Yan-ru, PAN Ya-lei,
LIU Hong-bo, = SONG Zhong-xing

[ Shaanxi University of Chinese Medicine/Co-construction Collaborative Innovation Center for Chinese Medicine Resources Industrialization by Shaanxi &
Education Ministry/State Key Laboratory of Research & Development of Characteristic Qin Medicine Resources ( Cultivative) /Shaanxi Innovative Drug

Research Center, Xianyang 712083, China ]

ABSTRACT: AIM To predict the main components and mechanism of the hepatoprotective effect of Panacts
majoris Rhizoma through network pharmacology, molecular docking and in wvitro cellular test. METHODS The
active constituents and targets of Panacis majoris Rhizoma and the targets of diseases were searched by ETCM,
SwissTargetPrediction, SymMap, Melacards databases and literature review. The STRING database helped with the
building of the protein-protein interaction network, and further GO and KEGG enrichment analysis, and use of

Cytoscape3. 7. 2 achieved a components-targets-pathways network for prediction of possible hepatoprotective effect of
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Panacis majoris Rhizoma , which could be verified by molecular docking and cellular tests on hepatocellular injury
models. RESULTS  Panacis majoris Rhizoma contributed 43 candidate compounds targeting 247 corresponding
sites, overlapped with 309 disease targets, among which the 27 targets including TNF, CASP3, IL6, IL1B, JUN,
etc. were found to be components of chikusetsusaponin IVa, ginsenoside Re, ginsenoside Ro, Vina-ginsenosides R4
and notoginsenoside R1, efc.. 616 items were gained through the function enrichment analysis of GO ( P<0.05).
KEGG pathway enrichment analysis revealed 122 signal pathways mainly involving hepatitis B, Th17 cell
differentiation, TNF signaling pathway and IL17 signaling pathway, etc.. The results of molecular docking showed
that there was better binding activity on the predicted important active compounds of hepatoprotective effect of
Panacis majoris Rhizoma with key targets. The cellular tests verified protective effect of the total glycosides of
Panacis majoris Rhizoma on LO2 cell models of LPS-induced inflammatory injury. CONCLUSION

hepatoprotective effect exerted by Panacis majoris Rhizoma can be identified by network pharmacology, molecular

Certain

docking technology and in witro cellular tests.

KEY WORDS: Panacis majoris Rhizoma; hepatoprotective effect; network pharmacology; molecular docking; in

vitro cellular test
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Tab.1 Active components in Panacis majoris Rhizoma

T CAS % Ay A
7751 65-85-0 Benzoic Acid < H R
7782 57096-02-3 4’-Hydroxywogonin 4RI LR
7783 68555-08-8 beta-sitosterol B-4 f
7784 1131372-16-1 B-Sitosterol 3-0-B-D-Glucopyranoside B-43 #55 BL-3-0-B-D- ML i A 2 B 1
7755 118-41-2 3,4,5-Trimethoxybenzoic Acid 3, 4, 5S-=HAILFEHF R
7756 1991-10-1 2,6-Dimethoxyphenol 2, 6-Z A ER
7757 57-88-5 Cholesterol L[]
7758 566-93-8 4 ,6-Cholestadien-3-One 4,6-AH[H P )5 -3
7759 55722-32-2 6-Hydroxystigmast-4-En-3-One 6-¥2 5T -4-47-3 TR
77510 80321-63-7 Gypenoside IX LR IX
77511 51415-02-2 Chikusetsusaponin IVa iz EaHNa
77812 11021-13-9 Ginsenoside Rb2 AS B Rb2
77513 474-62-4 Campesterol SR
77514 34367-04-9 Ginsenoside Ro ANZRBAT Ro
77815 80418-25-3 Notoginsenoside R2 =LEHR2
77516 52286-58-5 Ginsenoside Rf NS RBAf Rf
77817 164990-98-1 Taibaienoside IV KEARBHN
77518 206559-02-6 Taibaienoside | NEFNE
77519 51542-56-4 Ginsenoside Re AZSHB1 Re
77520 52286-74-5 Ginsenoside Rg2 ASHBAF Re2
77521 52705-93-8 Ginsenoside Rd AZ B Rd
77822 81534-62-5 Majonoside R1 kFZ 11 RI
77823 81534-63-6 Majonoside R2 WFZ2H R2
77824 — OleanicAcid-28-0-B-D-Glucopyranoside T U R -28-0-B-D-ML I A 2 B 1T
77325 — OleanolicAcid3-0-B-D-( 6’'-Methylester ) -Glucuronopyranoside m};iff AR R-3-0-B-D-( 6~ Pt ) M T Al
— o 3-0-[ B-D-Glucopyranosyl-( 1 — 2 ) -B-D-Glucuronopyranosyl- 3-0-[ B-D- N %5 25 §5 3- ( 1—2) -B-D-ME I 7
OleanolicAcid-28-0-B-D-Glucopyranoside B I - SRR R - 28 -0 - B - D- N e 75 28 R
77527 58546-61-5 Chikusetsusaponin [Va methyl Ester PSR NVa Hlig
77528 41753-43-9 Ginsenoside Rbl NS Rbl
77529 22427-39-0 Ginsenoside Rgl AZBAF Rel
77530 98474-74-9 Pseudoginsenoside RT1 NS BAF RT1
77831 — Dammar-20(22) -E-24-Di-Ene-33,6a , 123-Triol 20(22)-E-24-iK3 —J5-3B ,6a, 12B- =
77532 — Dammar-20(22) -Z ,24-Di-Ene-3 , 6a, 12B-Triol 20(22)-Z-24-1K30 —H5-3B,6a, 123 =B
77833 11021-14-0 Ginsenoside Re AZ BT Re
77534 68406-26-8 Ginsenoside Rb3 NSRBI Rb3
775835 156009-80-2 Vina-ginsenosides R4 WS R R4
77536 80418-24-2 Notoginsenoside R1 =tRBHEHFRI
77837 85013-02-1 Quinquenoside R1 S RAT Rl
77538 87733-67-3 Ginsenoside Rsl ANZ: BT Rsl
77539 88105-29-7 Notoginsenoside-Fe =k
77540 83480-64-2 Ginsenoside Rd2 NSRBI Rd2
77541 7518-22-1 chikusetsusaponin [V NS RHEN
77542 508-02-1 Oleanic acid FEECR R
77843 481-16-3 Stigmasterol o f
F2, F3, ILIB, 112, 1L6, IKBKB, JAKI1, JUN, 2.4 “EMRASD-ER-FEET WEGHE W
NFKBIA, NRIH4, PRKAB1, STAT3, TNF,  Giiik®|9 18 A0S 5 X0 A 35 M tEfL &9t 1T

TP53, 4 bR #E &5 5 A STRING 11.0 48 %,
P PPLIM &S (& 2), Hor, 5 iRIms, f
4 ZRIAN 3, PR HP R T s 1 T R
SR ZIT , TEEEA M iR B EEE, ]
BB 1 AR R 48 b A% O A5

Wb I AR IOCHER R, B A Cytoscape3. 7.2 #X
PPk« TGRS - -8 5 AT A I 4%
(K 3), H, WA KRNMMEEEM (Degree) K
AN, BEMEBROR, 2T S TEM PR 2 2
VERTBRH
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g, 1221 Va (Chikusetsusaponin Va,
7Z7S11) . A1 Ro (Ginsenoside Ro, 7ZZS14) .
ANZREAF Re (Ginsenoside Re, 77S19) . AZREATF
Rb2 ( Ginsenoside Rb2, ZZS12). AN Z B H Rd2
(Ginsenoside Rd2, 77S40) FEE{EL® K, 5K
7.6, 6,5, 4, BIHIIXSEIEVER > AT RETERR T2
RAFORIHE R R b SR T HEA ST po 4
SR R IRFE R F (TNF, Uniprot ID P0O1375) |
HAMIA % 6 (IL6, Uniprot ID P05231) | KRt R
A 3 (CASP3, Uniprot ID P42574) . HAIMIAN &R
1B (IL1B, Uniprot ID P01584) . 181 (ALB,
Uniprot ID P02768) , 437lk 50, 45, 45, 40, 23,
UEIAZR TS0 M 3 AT BB AL BT | T e
TEEREZ 50, IFRAZ M. 2R A
FaL
2.5 GO A= KEGG i35 £ o4t ff Lik 18 -2k
[N A STRING $udli %, ARG, HEAT
GO 1 KEGG & 0 #r, IR F GO & H 616 %
(P<0.05), fuffi’EW vt (BP) 550 %, 71
UIRE (MF) 47 %, AR (CC) 19 %4, 2l
HRAET 10 WA H (El4), RUEAKRESIEH
fg4h 238 (GO 0005615, extracellular space) . 4
HaAh A (GO 0070062, extracellular exosome) LA
KeA% Y44, i (GO 0000790, nuclear chromatin) 45
P AT ANML I T Z R AE S (GO 0005126,
cytokine receptor binding ) . #H 1 Ji 45 & ( GO
0005515, protein binding) LIMN[ES5ZKE5E (GO
0005102, signaling receptor binding) %54 T I HE;
HZ 5 R 2 {5 5 @ (GO 000716, cell
surface receptor signaling pathway ) . 8 T- 1 #2 19
P (GO 0043066, negative regulation of apoptotic
process) DA R G FE (GO 0002682,
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Fig. 3 Active Compound-disease-targets network
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LGS KEGG 558 122 25 RE SR T
ZORBTHAE FAALEI A OC (HT 20 2% 38 <0 151 WL
5), Horp SRR AR G #% 3 2%, g0l & ST
4¢  ( hsa05161, hepatiis B ), W M fF &
(hsa05160, hepatitis C) A A V8 AG 14 B 05 1 I
( hsa04932, NAFLD, non-alcoholic fatty liver
disease) ; S AAEAHIEHE 5 45, 7050 Th17 4i
s34k (hsa04659, Th17 cell differentiation) . TNF {5
i (hsa04668, TNF signaling pathway) . R
i3t & RE 1 ) AGE-RAGE {5 5 i % ( hsa04933,
AGE-RAGE diabetic
complications) | 1L17 {55 i@ % (hsa04657, 1IL17
signaling pathway ) I Toll £t % K12 5 @ I
(' hsa04620, Toll-like receptor signaling pathway ) ;
S TAHCHE A 1AM TE R (hsa04210,
Apoptosis) ; 598 AE AH OC I HAT 1 4% Sk 95 0E 3
(hsa05200, pathways in cancer) , 5B X 2638 #% 1]
RESEE TSR E IR KOG AR
2.6 “EMACEY-FeEGBRT REGME
AR P R PR A B 15 AR AR X g
PR 31 4, FIH Cytoscape3. 7.2 #adt “ 15 M4k
BT MY (B 6), Rk T ST
A EEEME AT 2R Va, AZ 1 Re,
ANZREFH Ro, M1 R4 (Vina-ginsenosides R4,
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Fig.4 Gene ontology enrichment analysis of the hepatoprotective targets of Panacis majoris Rhizoma
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hsa04933:AGE-RAGE signaling pathway in diabetic complications -
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hsa04659:Th17 cell differentiation -
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Fig. 5 KEGG pathway enrichment analysis of the hepatoprotective targets of Panacis majoris Rhizoma

77835) . — £ B ¥ Rl ( notoginsenoside RI1,
77536) S, A% 5 EZ A HE TNF, CASP3,
IL6, ILIB, J& 9 % A 28 1 (JUN, Uniprot ID:
P05412) 45, i L BINFRIEES . Th17 4071k
W% TNF {5538 . AGE-RAGE {57 %, Jk
TS VNG D Ve e 3 6 | TL1T7 {5538 i 45 ok k4%

EHL,

2.7 HFx#E N <2.67 TFEEATS NEE

B K1 TNF (PDB ID 2AZ5) . CASP3 (PDB ID

5KFA) . IL6 (PDB ID 1ALU). ILIB ( PDB ID

3LTQ) . JUN (PDB ID 2P33), LI RHE&FERTHY 5

MEEAET T BT Na, ASEI Re. AS
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BAF Ro, MERTT R4, —-LRFF Rl #1750 FXt
BeRAE, R 2 WA, BRTFSHEZAY . A
45 A REY <=5, 0 keal/mol, BIZE SR8, 5
JRATAE A, mE T A, Xk ey EEY
H A Z ARG G kR S EEH

2.8 ZRTFAEIxT 102 4t X E WAL AL A g 4R 37
YR R I AL, BTS8P LPS #4519 102
A —E R VE, LPS 440 ME P as 4
TR 0 LPS+ER TS 4148 LPS 414 s HE T
AR E T 25% ~29% , F ELXT 20 M 1% A B i
Wi, mE4 W, SEAA R, LPS 41 11-6,
NO K-F-Thm (P<0.01); SHIBIA AL, LPS+Ek
T2 100 pg/mL HIFHKFFEME (P<0.01), WA
8 HI/n, ZHY, LPS+EE T2 50 pg/mL 41, LPS+

VE. SRR AR, RO R, B KT Z 100 pg/mL 4 AU LF- 35 B R
SR SRR A MRS S, HE LPS AP 4 fin % H />,
Ee6 “EMUEY-HBR-EEK” MK YA AT RBP4

Fig. 6 Active Compound-targets-pathways network
xR2 HKFSEENS. BROFHEER

Tab.2 Molecular docking results of core Panacis majoris Rhizoma components and targets

o TNEF/(kcal-mol™')  CASP3/(kcal-mol™")  IL6/(kcal-mol™") IL1B/ (kcal -mol™") JUN/ (kcal +mol™")
(2A75) (5KFA) (1ALU) (3LTQ) (2P33)
SR Va -8.9 -8.3 -6.8 -7.2 -7.1
AS A Re -7.9 -7.6 -6.7 -7.1 -7.9
AZ R Ro -8.5 -8.3 -6.7 -7.3 -7.2
R R4 -7.8 -7.9 -6.3 -6.6 -6.5
—LEH Rl -7.8 -6.7 -5.6 -7.0 -7.9

D.ILIBS AZ B HRo EJUNSABRER:
TE: B ERBERC R G0 T, AEhAET, BENEET,
7 RFSEENSYEXBESHEEER
Fig.7 Interaction diagrams of core Panacis majoris Rhizoma compounds and key targets
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R3 HKFSEREXLPS #if5 L02 ARERRIPER (%, n=3)

Tab.3 Protection effect of total glycosides of Panacis majoris Rhizoma on LPS-injured L02 cells (%, n=3)

. . LPS 21 LPS+¥kFZ Bird b5 IR
24 o 3% e S
1 wg/mL 50 pg/mL 100 pg/mL 50 wg/mL 100 pg/mL
51 104. 35 69. 16 92.74 99. 44 96. 00 104. 51
R 2 99. 48 67. 84 95. 69 102. 10 95.63 105. 02
5 3 96. 17 69. 43 92.13 92.22 97.96 93.24
SFH(H 100. 00 68. 81 93.52 97.92 96. 53 100. 92

R4 HFSEEX L2 B+ IL-6, NO KFERZHIN (x+s, n=3)
Tab. 4 Effects of total glycosides of Panacis majoris Rhizoma on IL-6 and NO levels in L02 cells (x+s, n=3)

205 IL-6/(pg-mL™") NO/( wmol-L7")
SHA 105.30+1. 58 6. 6420. 52
LPS 4 111.40£1.63* 12.12+0.32*
LPS+Ek T2 50 pg/ml 4 108. 42+2. 28 ** 9.38+1. 02 #

107. 53+0. 86* 9. 16+0. 89 ** #

LPS+¥F2 100 pg/mL 4

WL 525 4LIEL, ¢ P<0. 05, ** P<0. 01 ; SRR L, * P<0. 05, % P<0. 01

B.LPSA

C. LPS+Ek 1250 ug/mLA

D. LPS+ZF 2100 ng/mL4A

. RS RIS AR, §R R4z 2] LPS B 5 i 20
8 DAPI $:faF&AMBFEE (x200)
Fig. 8 Cell morphologies in various groups after DAPI staining ( x200)
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