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BT+ KR Ih55E T AHEE AL RY
EMERFEAR

o B RER B, KL F

(1. SRR 2Y R SERR PR 22 B, 50 BHRH 5500255 2. SN BR 25 K2 2522, 5 53K 550025)

BE. LT WM& 5Pk B3 85T T et + X3 % (Mahonia bealei (Fort. ) Carr, MB)
BTG R AR . H A AP ARG FRIEE S 5 A -F & (TCMSP) £ 4% B 3 IR
MB &) ¥e %, 5f i@ it K B KA 42 & ¥ & (GEO) 34 38 & T 2T /& 248 % GSE45267. 1% )
Cytoscape 2% 4+ F= STRING 2 4% B #1 2 % & ZAE W %, 5F i@ i David 2 48 & 3 /7 A B Kkt
(GO) Ao # A B 5 K W20 (KEGG) & % 2 #7 . sk, 35 A GEPIA \.THPA ,UALCAN #= Kaplan—
Meier 5F K # B /T 2 5+ 2 X BG4 H 06 R AB K WA £ K 5 4, x5 i i3 DS BIOVIA
Discovery Studio 2016 v16. 1 2k 4 3t 47 5 F *F 8 . AF % % it B 8 A hub 2k B (CCNBI . CCNB2
AURKA ,CCNA2 ,CCNEI ,CHEKI ,CDKI \TOP2A ) ,iX sc L ) ERF IR 40P R & Z kA . A F 5
MAR, ZIAAREELAAMPAREREAHNEZ ML, 2 THBELEREAN,TANES
(CCNB1.AURKA .CCNA2.CCNE1,.CHEK1.CDK1.TOP2A) 7T 5 MB #) st & #t 47 & & . %46 W
BH PR AWM EF N, AIAMBEE B A RS Fe S f @R WEAER, TR ELA
BT

KR ML R A A3 85 B et Kb oF BT % s A R AL

i E 4 £S5 R273 XEFRERD: A XEHS:1672-8513(2025)02-0133-11

JI9E (liver cancer) BV HE G 1 I8 , AT 43 o I M R4k 4 1 I 9 2 28, b D D R M 9 R 012
Jiit & ME 98 (primary hepatic carcinoma , PLC ) 24§ B 74 Hh (149 JF 40 1t 58 35 2 T PN 457 38 440 B+ 300 0 2 ek e 7 —
P . oo R, FRE B I S0 TR A B A L ORI R HEA S 0, O DR R 2 — . iR PLC
PRI 3R AL 4G £ R s AR S 75 55 7. I IR R T 3R 7 i A48 SRS AR DD R 0T ARy T 45 (H X 28357
TEBURRCR 2 B2 K EARR RN 2, HAZm K BB, 22808 5 & B T Ab T e 40, SR k728
LS

W& i+ K255 (Mahonia bealei (fort. ) carr, MB) A /INEERLRE I+ R I 57 J@ A AR , FE - fE = 1w  PU)I]
S A B AL S 2 PR R, 0 I 24 A 1) B AR A G BT T R R 2 ) A
P ZAE AR ZE AR AZ R PESE, LA TE KR RE UL R I RN AR . AR 2 B
FEMTOUR I, MB IR /NG 25 AR A 22 AR AR G X A B PR IR BT AR O
PR M 305 s RN ORI 4 22 E A T A

FARETIIAFSE T UESE T MB BT 0978 L AE S P 553 LA KA FHAL R o A [ W . AR SCaa FHAE A S
S P4 24 BRAE AR ST MB T IO B0 7EAIL ] , LU MB 8 245 4 01 il R 1o FH i (R 4l 4%

Wi HEE:2022 - 09 - 11.

EEUH : F K A AR5 4 (82060797) 5 5 M rp B 25 2K 2% I3 A QF QML DI 2k iRl 3t B (5t b B R A 4 5 (2022)
135%).

EE BN 4582 (2002 - ), 2o, AT A . 32 A5 R 25 W0 AH S BE 5T

WBIEEE 41986 - ), B, [+, @Iz, 04 S0 . =2 BORs R 25 W AR S 5%
kAt (1989 — ), 2o, [, PE0F . 2 A i SR IR IS
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1 #M#ERFE

1.1 MBHYE R 5 B 58 s I i

FIH 2y 22 G0 2 B2 B 1 5 3 A F- 5 (TCMSP) 248 /72 (http < //lsp. nwu. edu. en/ temsp. php) 3RHUMB (1)
TG PR AN A . A B LR TR O MOB B4, 3 ask SCRiR A ] #b 72 843 . JF2% F PubChem (https : //pubchem. nebi.
nlm. nih. gov/) B4 R WU & 15 PR U B AL 27 54 . K 3X B 254 20 3 A SwissTargetPrediction 48 4 (http : //
www. swisstargetprediction. en/) FEF7H#E 25 70 . F) FH UniProt £04 % (https : //www. uniprot. org/) 25k 5 &2 F1E
NS AKIE AL 5, e 45 3 MB AL A
1.2 MEERERERNIGIE

TEFE PR F2 IR 25 5 B8 2 (GEO ) K4 72 (https : //www. nebi. nlm. nih. gov/geo/) H1 LA “liver cancer” iy ST ,
BEFEWFh M Homo sapiens. 284 i BEJ5 , 5 52 1 F] GSE45267 508 4E , H-BE £ GEO2R /M 22 57 iR L [ 0
P <0.05,llog FCI > 1. Bfif5 , 8 15 OMIM £45 24E (https : /fomim. org/) #E4 750 #0 25 R R UK 28 I i i . & 914K
PR B R R0 R 5 0, B A5 B s A DG T A
1.3 MBEBRFEHEESMKEF“HY - B - BR - HRNENEE

i Venny 2. 1. 0(http://bioinfogp. cnb. csic. es/tools/venny/) FE47H#E 15 32 B2 43 Mt , B 23545 MB F1H-J 1)
LRI AL PSS R EE RF A Cytoscape A EE“254) — W3 — $ AT — R0 2% 5] .
1.4 HEHEIEZEEREE(PPI) MENEE

P AAG I SE AR HE 55 5 A STRING i #i 2 (https : //en. string — db. org/) , %1115 ¥ 4 “Homo sapiens” , J-Pr4F
HAZ B RO B AR S . 38 M BAE H R 45 “medium confidence” (> 0. 400) , LAFR 1S3 [F]
HE A PPLI S P AR LIRS 4 BUE 5 A Cytoscape 3. 9. 1, I FH Y s /IR (515 8 R WA A R
JIN 301 AR 8 B S W5 5 R 1E 43 (Combine score ) AR /IN | DATTTAS) HEH5 24 ) 26 1A AH EL AR FH I 45
1.5 fifi% hub E[H

CytoHubba J& Cytoscape 3. 9. 1 3 fFH T hub 15 55 A48 28 . 76 00L& 4b 2R T /E T Al Hh 5 CytoHubba,
VEREATIF B2 1], 115 “Nodes Scores” H 5% T 9 Calculate 722 ., H-3E$E MCC, BRIAZERE “top” 1 “nodes” , &
Jr AR “submit”, & T RS hub JE PR 2% 5]
1.6 EREAREL(GO)EEFRMEHERSERA(KEGG)BBEEST

FIH David £ 2 (hitp : //david. ncifcif. gov/) #47 GO THEEIHEFE 7 HT , GO 2 FK A Gene Ontology. iX f&—14
] o s 7 A 11 35 DR AS A3 5000 P, P T 5 s 5 R R R LR 77 1 1) Jg . G g 248 L 26 1 (cellular component,
CC) AWt ( biological process, BP) . 5T 3hE (molecular function, MF)3 a1 2H )% s [8] B, #E47 HTER 3
S5EHAH AR (kyoto encyclopedia of genes and genomes , KEGG )i i & £E53H7 , FU MB 5 -85 S B HE
R 50 LY Rk SOR A5 Sl . A HITE David 2048 2 vh R 2000 58 | 78 04 15 (hitp : /www.
bioinformatics. com. en/login/) 2 il S AL &, HEA T AT Ak
1.7 E=REEHFAMNFHIE

FIH GEPIA (http://gepia. cancer — pku. en/) EUHE 22 XT hub J& PR A4 48 52 62 A 09 15 5 2H SO0 L g 21 201
KBS M. VEE T, B BE 9 A ST R S R A 18] . A THPA %04k %5 (Human
Protein Atlas, https://www. proteinatlas. org/) , i A JC 8 3 A 4 J5 , S8 J5 o5 i “Search” % £ “Tissue” F
“Pathology” , 73 1| 3J45- ik PRULE 1E 5 2H 2RI T Y AR 1 SRR L
1.8 IR EXES

UALCAN %t#iz /% (http : //ualcan. path. uab. edu) {E 24— 2 i 988 720 (% 45 2 Ak 8 2B s i 0 F- 15, AT XF
hub BP9l R 1 ARG EA T 20T . i “TCGA™ i AR A4 B, TR IHIEE | siili EXPLORE , #E A 452 51
1], 4351 £ £ “patient’ s gender” “individual cancer stages” “nodal metastasis status”, 73 HT hub J& K] f) A XF 28 3k
K.
1.9 hub ERMEEFESR

% Kaplan — Meier Z0 4 J& (https : //kmplot. com/analysis/) 43 8T hub & PR 78 FF88 £ 8 1) B A 4738 (0S) il
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TCik R A A (PFS) i i 2238 AR ERGA , FTPEAS hub FERl mRNA 3K 09 105 M A .
1.10 Xt hub EERBIEQHITH FriHE

i3 PDB R 1% (https : //www. pdbus. org/) 3545 5 hub JE BRI (9 AR 1, J38 33 TCMSP 508 12 4 4%
i AL SR =YL R OB AL S Y ) = 4E45#) S A DS BIOVIA Discovery Studio 2016 v16. 1 Ak
FEorF X% R S E Y x5 74

2 H#R

2.1 PR XS THIE

MRS A £ GSE45267 T 2k T A5G 1 e 1k 1%, I % th B b 4713 — (LA B (8] 1a). MR UG Ir ik &%
1, F05 Y 2 119422 7RI EE K (DGEs) , Hi1 744 4~ DEGs Hﬂﬁuﬁ 1 375/\DGESEU%ET1H(QI@1H%L
P, AR R T IR 45 R an & b R . AREDE X S IR R A 2 A 1) 22 7 RB T B IR R
Br, FIFH T 501 DGEs 2l #4 & (K 1c).

@ Down regulated (1375)

GSE45267 @ Up regulated (744)

C)MOOJJVJLOOJCL/MJJJJVJOOOOC)JCXJOOJJJC)JJOOOJJJJUOODDL?ODLOOOJJJ‘OOUJO&JVLJOODVJD‘JOUO 0

(a) #J—1LK

B
b
5
| &

m

mﬁﬁﬁﬁﬁmrﬁ{ﬁnﬁﬂﬁ

El1 GSE45267HEEERERRESINERE

2.2 MBEREHEESAWEFM“AY - KD - R - KR NENHEE
i i TCMSP  SCHk AR 28 2 77 20, JEA5 8] MB 19 37 L& P A 414 e T, JEh AL 5 W 6L flavone |
berberine .mynstic acid ,ethyl linolenate 55 , HoAb & W AL A L5 QN IR 2 BT . B 414 IR0 5 S P 22 5%
RIS S A5 5] 78 A se S A, (45 PTGS2 .ADRB2 .CA2 AR .CCNB1 .CCNB2 % , A5 R P 3a i .
P25 A RS R —— XA Cytoscape , ¥ 8 T 254 — ALy — FE A — S 24 (1€ 3b).
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HO,, __<OH o on OH o
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OH b o B
Hor Ky 00 OH H |
o' on !:q(m NS
OH o
KK RIATH S SV JH R T
0 "0\[(\/\/\/\/\/\/ ““\[(\/\/\/\/\/\/\/ \/DY\/\/\/\/\/\N
o o o o
FRHERL P 1A SR TR i i
o H
/\/W\/\/\/\/\)ko/\ 0Y\/\/\/\/\/ Y\/Y\/Y\/\(rr WM\
H < OH
s 7 i - . 65:105)-6,10,14- (3R,6E)-3,7,11-
R 2. (QF, 4Ey2.4+—Hits (el ey
1,6,10- =4 -

E2 @EAM+XISHUEMRNFER

2.3 PPIM4&HE R X BEL R 0

i# 1 STRING %4iE ZE A0 Cytoscape RAFXT T8 A A AR S AT/ IT AL BRI 75 31 A 79 4795 55 R 284 251119
PPLI 25 B (K] 4a) , BT SRR R AR, a5 MZIEHEI’*J A% (edge ) FRFRIX L AEY) 73+ Z W] 1 AH
HAER. 5 AP BEH (degree ) U3 I 24 5592715 AURH AR LA YT A AR . BE(RDER R, 2 S8 Pl BB A b
G W O SHEAE A A5 . R CytoHubba #4740 853 Hr , BEAE HE 24 17 1 052 /9 hub JE X 4351 24 CCNBI . CDKI |
CCNA2 AURKA ,TOP2A ,CHEKI ,CCNE2 ,CCNB2 ,CDC25B ,CCNE1 , H: hub F£ X PP X 2% 41| 4b Fr 7 .

WELK ML,
wmsoTTOze MMP12 IAP2K1
x4 bt ™y MTTP FYN
rat e T NPMt FABPS
) £ CYP2CI9CYRIAT
e o = NR1l2 FABP1
R GSE45%7 = @ @ b =
Jola BB NR3CZ * hspitet Az EHMT2 ©DC25B CCNE1
- . e
& a A = B¢ sorres acne OPM
- g Y PDE2A cYpaco Y
1501 - ¥ £ - NEK2 ORSSP SoNEY XL CCNB2
4.1%)) (78.4%) o = L 3 ol o PDE4B N CSFIR b, 4
2. e = & _2 w @ ® i
A & POGFRA CFIR
® & gy siBe @ i
- oo e PLAZGZA o ‘ ‘ & ‘
- @ - L pLG GeR1
= o e reJ PRNI ARRICS
- e PNP CeND1
™ ot
RORA PTGS2 AKRICT ARG '

(@ HEE b) 2R e 84 2 0

SRDSA2 ALDH2

VIBRR I , 226 3Rm MB, [RTE &R 257, S IERR S
AR A (a) ZCARHE R A AT ] (b) hubZk K H.{F %
B3 @+ XIhFEERTIENEAFIEER B4 ZELESEBEERhub EEFE

2.4 GOLEEFBRAMMKEGG BEREESHT
i F David 8088 ZE 3647 GO T REIER M , I B R E (P <0.05) J5 , 36 M 21 54 H , Hoh 56 7 %
CC .95 BP .5 & MF. il i nl A2 i S Hu (K 5a) , Aok KRR & £ 8% 5 H FRYRER L | B0 #R
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FoRE LMD ZE . GOUIRETE BT 45 R WoR | AE Y oh B2 3= B0 KA 22 43 440 Ja S5 91 19 G2/M % A6 Fl G2/M
Sl S (R L 9T A A M A o RS M M A A R S A P RE R L ATP A S R
gk A R A LR R I R R A R I I P R 2 BRI R R BTG R B e PR S, SR MB AT
PLif it 2 5 iR 2 A A Yl B P A PR AR A . it KEGG 8 15 & 8 0, A5 BIAF & 44 (P < 0. 05) 1Y
WA 7 4% S5 A TR B R A, R IR ORI 57 T e e w0 N T A0 o e R T LA
KA REG a1 BURYY | LRI 5 EB R 58S i H 0 TIOR8 11 L IR0 B B L S 3 % R 4 R
JHSEE B VE . 1 Sh ol a3 AT 4 SR T AR 2 BT . A IR R B A B Al i R R | Bt B R R
ENGE VAL ATE

spindie assembly invoived in female meiosis |

positive regulation of mitochondrial ATP synthesis coupled electron transport
ventricular cardiac muscle cel development pS3 signaling pathway ®
regulation of cellular protein localization

histone phosphoryiation

. . . - Cell cycle
positive regulation of G2/M transition of mitotic cel cycle e count 4 . count

oocyte maturation . 2 .5

G2/M transition of mitotic cell cycle [ ] [ 2 [ X3
diated oocyte i ®

[ M

. 4 ®:
cyclin BI-CDK1 complex e .(J
cyclin E1-CDK2 complex

DNA replication initiation . [ 3

log 10(pvalue) Oocyte meiosis ° “log 10(pvaluc)

spindle microtubule

.

nucleoplasm @ 4

nucleus Celluiar senescence 4 { ] 3
cytoplasm @

cytosol >

protein kinase activity Viral carcinogenesis

protein serine/threonine kinase activity *

®

°

protein serine/threonine/tyrosine kinase activity '1 @
ATP binding 1@

protein binding \1.

0 500 1000 1500 2000 20 30 40 50 60

(a) GOIWBEIEREAHT (b) KEGGHHEK 5 47
B5 XBEQNINEEESNT

Human T-cell leukemia virus 1 infection 1 #

2.5 ERETHEANFKIEER

GEPIA 45 FEXT 10 4> hub 5 [ #1722 5 R B Ko 8, 45 R W oR , CCNB1,CCNB2 .CCNA2 .CCNEI ,
CDKI ,AURKA ,CHEKI . TOP2A TE g h Y 3Rk m TIE W 4, H AA g1t # 8 L (P <0.05). CDC25B,
CCNE2 7 g it 2238 BUOR TIE R 4 R B g2 2 SC (&1 6). D THPA Bl 5 T 2 Bt 3= 0, -
FRAH1 CCNB1,CCNB2 ,CCNA2 .CCNE1,CDK1 ., TOP2A {4 £ [ ik ¥ T 1IE W 4H4UREAS ; AURKA (8 (1 %
K5 IEE HLEAARRL; 1 CHEK 1 76 s bR AR FE & 8L A B 2Rk (181 7).

o — — *
- re -— .
1 i - [
X X X @ +) L ; £ .
s o a3 £ fob- U B Sfe -
julv] fud ud udv] - .
p=t) = fado 2a :
35 P B Lo |ggre
z g z z 2 : z 2 . z kS
2= I o= x ¢ S-ta 3 o= 4 )
< 154 o 3 — o = 2
lo & = ol g . E
C = —l—'* = - . | =d
LIHC LIHC LIHC LIHC LIHC
(b) CCNA2 (¢) CCNBI (d) CCNB2 (e) CCNEI
Ko = i ®o
sl 1 eI T
Wl E ! [ & g™
=F : SE| o =E
ot — = - |2
=] ] : Z3
. = o= - o=
Le o - (S P o
® [~ 2 ) g
Lo ;! & ! lo = L
LIHC LIHC LIHC LIHC LIHC
(f) CDK1 (g) CHEK] (h) TOP24 (i) CCNE2 (j) CDC25B

LR EPRAL, O RRIEH 4, *P <0.05
6 hubEEMERFKEHEE (PEHAHEN 369, EEFAREEN 160)
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LigzEien EHAR TS IEWAN JF 24 IR JFgE IEHALR
(a) CCNB1 (b) CCNB2 (c) AURKA (d) CCNA2

JFREAL EWHR I AL IERAR IR IEHHSL
(e) CCNEI (f) CDK1 () TOP2A

B 7 hubERRBELHEERIEELE

2.6 Xf84 hub EFEFHITIGARME XSS

UALCAN %4 15 2 i 25 1 8%, 04 T 8 4> hub %£ K (CCNBI . CCNB2 , AURKA , CCNA2 , CCNEI .
CHEKI .CDK1.TOP2A) ,¥% 8.3 V£ (patient’s gender) AMAJEAE 53 (individual cancer stages ) Fltk [ 45 #5
IRZ (nodal metastasis status) #E474328 (K 8 ~ 10). A VER] : B YER & Ve B A A HIIEAT 404 . SRR
O REARSY R Stage A1C T VT VI IV ) FNE# 41 . #5820 HE NO N AR Y5 3 Fhar 28 15 8] 45 5
7, 84> hub 5 K 26005 41 Hh ) 635 /KP4 B 3 v T IE w4

60 40 40 20
e
50 —exs —_ .
b Faop ——— 0 T -4t
40 % = | | %
¥ i) Fa | | Z0
R R = | R
i 20 i = iz
& @10 & 10 & s
10
0 0 - — = 0
Tk E¥ Rt Lt EH Bk etk E# Bt Lotk
n—SO) (n=245) (n—] 17) (n=50) (n=245) (n=117) (n=50) (n=245) (n=117) (n=50) (n=245) (n=117)
(a) CCNBI (b) CCNB2 (¢c) AURKA (d) CCNA2
12 12 50 50
10 aa —_ =10 =40 S - 40
Z | Z, < e roz I — ]
® 8 | % ® 30 T ] |
o % £ £ ; | E ;
= E & K20 | ) | |
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(n=50) (n=245) (n=117) (n=50) (n=245) (n=117) (n=50) (n=245) (n=117) (n=50) (n=245) (n=117)
(e) CCNEI (f) CHEKI (g) CDKI (h) TOP24

FHERCH n; P < 0.05,#5P < 0. 01, %P < 0. 001, F [
B8 ETFBEMSSHEH hubEEIERBXEDTER (TCGARER)
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9 ETFMEREES B4 A hub EFIGRE XS 4R (TCGA FEZR)
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60 or 40 20 -
I [ — o PP
& ss E<] |
Z30r —— Zaf | | §157 —_—ee
® | ® | ™%
AKX Frod i sy | b
T & | T < | Zwot
— 2 e R B
=10 - Tt o5t I
. i - - - U L e’ . |
Y L — 0 ] Py ——— =t 0 L
E NO NI E% No NI 3% NO N1 % No N1
(n=50) (r=252) (r=4) (n=50) (=252) (n=4) (1=50) (r=252) (r=4) (1=50) (n=252) (n=4)
(a) CCNBI (b) CCNB2 (¢c) AURKA (d) CCNA2
12 25 - 50 40
10 T 520 — s & |
Z, 2 T Lp ;
i | L ; ™ 30 g
26 il il Z20 [ i
€ K Sl —e a <
@ Jind m o
g, B . £ . i .
|
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W No NI iEH NO N1 iEH NO N1 EH NO N1
(n=50) (1=252) (n=4) (n=50) (n=252) (n=4) (n=50) (n=252) (n=4) (n=50) (n=252) (n=4)

(e) CCNEI (f) CHEKI (g) CDKI (h) TOP24

NOARFR AN BAT WK L 255575, NTACFRANSAT Ik L 455675
10 EFHEEHBIRTSS L hub EFHIGREXESTER

2.7 8/ hub EEMEFES

FIFH Kaplan — Meier 22 43, 43 51 #0008 4~ hub JE R 78 OS 1 PFS N 11 5 4 1 A (8 (T 11 A1 12). Ak
PR s A AF TR, PR BR s A A7 3R 4R R R R B B Wbt . i PR My B AP R 6 A o 2
S KU B CHR) 2 T PR s R 8 R S BOE T/ R % 5 R R AR5 4. 2 HR > LI, R 0% 748 &
R, RS 8 g , A A /N s 2 HR = T, SR AR X A AF %A BB EH 2 HR < 1, %A &
A, IXURS BRAIG , 2B A7 3R e . 45 %W CCNBI ,CCNB2 ,AURKA ,CCNA2 .CCNEI .CHEKI .CDKI .TOP2A TF.
OS A PFS i) PHI4/NT 0. 05, HAE S FENHAT B AFE X (P <0.05).

= HR=2.72(1.74-4.26) 2 2 HR=1.9(1.33-2.71) 2 HR=2.76(1.65-4.62)
P=5.1x10¢ P=0.000 36 ", Po5.5x10°
% 3 z \
= 3 S s
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P=0.000 46 P=6x10 P=12x10% P-4.6x10°
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Bioinformatics study on the mechanism of Mahonia bealei (Fort. )
Carr in the treatment of liver cancer

YANG Xia', YANG Kai-ping®,ZHANG Xue-wu?,LIN Deng-mei*,ZHANG Nan-nan', LI Jun'
(1. School of Basic Medicine, Guizhou University of Traditional Chinese Medicine , Guiyang 550025, China;
2. School of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

Abstract: The therapeutic mechanisms of Mahonia bealei (Fort. ) Carr (MB) in the treatment of liver cancer are
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explored based on network pharmacology and bioinformatics. First, the targets of MB were obtained from the Traditional
Chinese Medicine Systems Pharmacology (TCMSP) database, and the liver cancer dataset GSE45267 was downloaded
from the GEO database. A protein — protein interaction network was constructed using Cytoscape software and the
STRING database, followed by Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
enrichment analyses through the DAVID database. Additionally, differential expression, protein analysis, clinical
relevance, and survival analyses were conducted using the GEPIA, THPA, UALCAN, and Kaplan-Meier databases.
Molecular docking was performed using DS BIOVIA Discovery Studio 2016 v16. 1 software. The study identified eight
hub genes (CCNBI, CCNB2, AURKA, CCNA2, CCNEI, CHEKI, CDKI, TOP2A) , which were significantly
overexpressed in liver cancer tissues. Survival analysis revealed that these eight hub genes were significantly associated
with overall survival and progression-free survival. Molecular docking results indicated that seven proteins (CCNBI,
AURKA, CCNA2, CCNEl, CHEKI, CDKI1, TOP2A) could interact with MB components. Overall, network
pharmacology and bioinformatics analyses suggest that MB may exert therapeutic effects on liver cancer through multiple
components, targets, and pathways.

Key words: network pharmacology ; bioinformatics ; liver cancer; Mahonia bealei (Fort. ) Carr; mechanism of action
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Content determination of coumarin and flavone in different parts of Hedyotis
chrysotricha and their antioxidant activity

SUN Zong-miao', XU Xiu-ping',JIN Xian-wu?
(1. Weifang Hospital of Traditional Chinese Medicine, Weifang 261041, China;
2. Pharmaceutical Testing Branch of Shangrao Inspection, Tesling and Certification Institute, Shangrao 334000, China)

Abstract: Based on high — performance liquid chromatography and the 1,1 — diphenyl — 2 — trinitrophenylhydrazine 2,
2" — azino — bis (3 — ethylbenzo thiazoline — 6 — sulfonic acid) diammonium salt, ferric reduction/antioxidant capacity
methods were used for the simultaneous determination of scopolin, rutin, kaempferol —3 — O — rhamnoside and
coumarins, total flavonoids content in different parts of Eupatorium adenophorum and evaluation of antioxidant activity
in different parts. The results showed that contents of scopolin, rutin, kaempferol — 3 — O — rhamnoside, total
coumarins and total flavonoids were found in the leaves, followed by whole grass, with the lowest content in the stems.
The antioxidant capacity was: leaf > whole grass > stems. The established method is simple, accurate and repeatable,
making it suitable for the quantitative analysis of components and evaluation of pharmacological activity in different parts
of Eupatorium adenophorum.

Key words: Hedyotis chrysotricha; stem; leaves; total coumarins; total flavonoids; scopolamine lactone
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