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Research on the Functional Mechanism of Couplet Medicine of “Bupleuri Radix-Atractylodis macrocephalea
Rhizoma” on Mammary Hyperplasia Based on Network Pharmacology

WU Dailu', MAI Zhexing’, CHEN Yi’, CHEN Baoyan’, ZHANG Lu’, SUN Zhizhong®, SUN Weipeng’, HUANG
Mei' (1. Dept. of Galactophore, the First Affiliated Hospital of Guangzhou University of TCM, Guangzhou
510405, China; 2. The First Clinical Medical College, Guangzhou University of TCM, Guangzhou 510405,
China; 3. Dept. of Obstetrics, the First Affiliated Hospital of Guangzhou University of TCM, Guangzhou
510405, China)

ABSTRACT OBJECTIVE: To screen the active component, target and pathway of couplet medicine of “Bupleuri Radix-
Atractylodis macrocephalea Rhizoma” , and to comprehensively explore its potential mechanism. METHODS : Based on the method
of network pharmacology, main active componets and potential targets of couplet medicine of “Bupleuri Radix-4. macrocephalea
Rhizoma” were retrieved from TCMSP, DRAR-CPI, Genecards and OMIM database. The active component-potential target
network and interaction network of potential targets were established by Cytoscape 3.6.0 software. Five potential core targets were
screened, and its affinity with active components were validated with molecule docking method. GO classified enrichment analysis
and KEGG pathway enrichment analysis of potential targets were carried out to obtain key pathway so as to construct active
component-potential target-key pathway network. RESULTS: Totally 17 active components and 47 active component-potential
targets were obtained from couplet medicine of “Bupleuri Radix-A. macrocephalea Rhizoma”. Five core targets were obtained,
including AKT1, PRKCA, PRKCE, HRas, and PIK3CA. Five signaling pathways were involved, including MAPK pathway,
PI3K/AKT pathway, RAS pathway, Estrogen pathway, BMP pathway. CONCLUSIONS: The couplet medicine of “Bupleuri
Radix-A. macrocephalea Rhizoma” not only act on multiple targets through multiple components for mammary hyperplasia, but
also play a complex network regulation role through the interaction between potential targets.

KEYWORDS Bupleuri Radix; Atractylodis macrocephalea Rhizoma; Couplet medicine; Mammary hyperplasia; Network

pharmacology; Target; Pathway; Mechanism
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Tab 1 Active components of couplet medicine of “Bu-

pleuri Radix-A. macrocephalea Rhizoma”

5 RBAH ARk 0B,% DL
| S LB (Linoleyl acetate) 210020
2 S BT (Baicalin) 012075
3 seh) Eﬁiﬂ?(&igﬂmteml) 4383 0.76
4 % FRZEZ (sorhamnetin) 4960 031
5 S R (Kaempferol) 4188 024
6 3,56, WM, 4 S HEEE) BB G,5,6, 3197 059
7-tetmmetlmxy-2-( 3,4, 5-trimeth0)qrphenyl) chromone) (fifF
)
7 S5 PRARAreapillin) 4896 041
8 Sl M E (Cubebin) 5713 064
9 Lk ﬁm\%*ﬁ%A(LnngikauﬁnA) 4772053
10 S ()AL (+)-anomalin] 4606 066
11 S o PR onspinasterol) 4298 076
12 Sl 24 EE (Perunidin) 3005 031
13 591 B Z (Quercetin) 4643 028
14 AR 14 LR SE-12- 55 008 Bk AR 0, 87, 1011 R =8 (1deacetyl-12- 6337 030
senecioyl-2E 87, 10E-atractylentriol) (FiFR IR =HE")
15 HA  35,85,9, 10R, 13R, 148, 17R)-10, 13- — £ -17[(2R, 58)-5-T0 3623  0.78
1g-2-yloctan-2- y1J-2,3,4,7,8,9,11,12, 14, 15,16, 17~ i k- 1H-
IR A a]dE-3-ol il E-3-01")
16 AR 3p-C A A (3p-acetoxyatractylone) 5407 0.2
17 AR 8p-LEIEFTARRT (8-ethoxy atractylenolide ) 3595 021
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45 1) 43 %1y PRKCE . PRKCA . AKT1 . PIK3CA . HRas,,
R IREAR A S - R 2 1T ANIE LA AR
$:45 B B8 , PRKCE . PRKCA 5 15 & M4 (3 5
88.2% ) H A5 — & B W 9 R 45 & 25 Ml , AKT 1 PIK3A |
HRas 5 14 PGP (915 82.4% ) HAT — 2 8 B 3% 1)
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Tab 2 Active component-potential target of couplet

medicine of “Bupleuri Radix-4. macrocepha-

lea Rhizoma” in the treatment of mammary

hyperplasia
F5 e RGEaEs) TS AeREEs)
| AR R L(AKTT) 2% HERFEEAHEONK)
2 B2 8 (Bek-2) 27 HE#EEBI(LKBI)
3 EWEERBE(CA) 28 CHIE[TH(PRKCE)
4 HEAHEEN(CASP) 29 FERETTGR)
5 ATCEABI(Capd) 30 W SENEZEEN (WTOR)
6 IEEAEA(CBP) 31 KRZZIKICNRI)
7 MRAMEADI(CCNDD) 3 WHOMEE R 2(ERR2)
8§ AEPREAE(CDK) 33 p27kipl AR (p27)
9 AIAREE(CDKL) 34 IR pS3(p33)
10 JEEAEHEN (c-Myc) 35 BRIREMAS 3l (P3K)
11 &R &EA 1(CONY) 36 cAMPHRHER AL i (PKA)
12 SRR (ECM) 37 Bl p21 (HRas)
13 REAEKETF(EGH) 38 AR E AR (Raf)
14 AN S THE (ERK) 39 JEEIURRRC BEREREOK AR (FAAH)
15 BERHM(FAK) 40 AREZR T 10cAMI)
16 ABEHRA R (Gs) 41 Rho#iX GTPAAE (Rho)
17 FasHRRR(FasL) 4 WEIEREF(TNF)
18 o AUEAHE C(PRKCA) 8 BRI AT 4(Smadd)
19 AMRAE L) 4 HERFEEHREHEEA(STAT)
20 AHIAES(LS) 45 DR LR A (MEK)
2 BEBENS) 46 FEIEEEILAE 3,4, 5- = BERR = BRI
2 SR T Z AR AR 6(FAS) FHEE AR (PTEN)
B RS Ik (PPAR v ) 47 TEIEREIUE 4, 5- ZRERR -MRE I T 1 o
U BB (KK) TR i3 -BEAE o (PIK3CA)
35 EaRpIGE)

p27 L1 KK ppagy
p53 Gs

PRKCE e
AKT .
Bcl-2 ITGB
Cad 5 S ﬁ: =
CASP ﬁ$§ﬁ§ 7 FEE-3-f o
Casp9 33‘1&(31{%*@@ [25] %ﬁﬂﬂ =
saf KT ZEA 8 75 1 —1cam
EGF =
BEAR=mE
i SB'ZJ,:"_E%E*V‘]EEIH HRas
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FAK iz &
PTEN
() A ERBE &S
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MeK i RAIEEE
mTOR ORI FRER )
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CDK TGF1
CDK2 STAT3

MYC cony gomPIK3CA™EM

Bl “SH-BARHAXEMER - BTEE AR %
Fig 1 Active component-potential target network of
couplet medicine of “Bupleuri Radix-4. macro-

cephalea Rhizoma”
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Fig 2 Potential target interaction network
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Tab 3 Results of molecule docking

e TR
R - Sk PRKCE AKTI PRKCA HRas PIK3CA
0~<425 % 2 3 2 3 3
425~<50 —E 4 5 4 5 5
50~<70 Bk 7 6 5 6 6
270 TR 4 3 6 3 3

2.6 GONEEENMKEGGHEEKEENTER
GO K& EHE R IR, S - AR X HAYT
FLIRIG AR 20 R 456 . BRI AT (ATP) 254 (i
454 A HE RNA RAE M S 3757658 5 5165 et
£ P66 L 200 RS L A A 00 B IR TR S A T, TR L
F4~K 6, KEGG I & LI R WoR W e I L
3- VMt 22 R 7 A PR B 11 U (PIBKY/AKT ) 15 538 1
BIEELAE N (BMP)F 5 /NG E A (RAS) G5
K CHUFRAE S PS5 G- R T 2RI EL
JSE A VAR AR EA A OCHE TR R 7
2.7 EMERS-EBEEREIR-ABERMNENELR
N G % S - R X B TR T B TR R
A AR —— X N, #4530 A A A b - S
R 2% PR ULIE 3, o FIE T AR Y ZE R
FACRIEYE R, BUE 5 R RIS IR AR , N I0IE
AR RAVE AR . F i A AT < G- R T 2R
TBYT FLIRIG A0 RSP U 3 174 4 7 AR Y
R 2 G W A 2L eV N 2 AR I T A
FHE#EFR 24 £ 4% PRKCE .PRKCA . AKT1 .PIK3CA .
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HRas 5 47 4> ; 3R 4R 32 229 J¢ PISK/AKT Mt i K
(Estrogen) \RAS .BMP \MAPK %5551 4% .
x4 HER-BRGXEEERERE MF SR
Tab 4 MF analysis results of potential target for cou-
plet medi- cine of “Bupleuri Radix-4. macro-
cephalea Rhizoma”

MF IR REARE
Protein binding A4S 41 6.08x10™"
ATP binding SRS 1475810
Enzyme binding Hidhty 13 927x10”
Kinsae activity Wi 11 160107
[dentical protein binding HREAEE 11 6.66x107
Transcription factor activity sequence-specific % FHF I, FAIREHER 9 5.89%107
DNA binding AU

DNA binding e e 9 657x107
Protein tyrosine kinsae activity BB AR 8 333107
Protein kinsae activity EAREE 8 1.60x10°°
Sequence-specific DNA binding FAIRS ARG A 8 256x10°

®5 CHEHA-BARTEXEEEREIRK BP SITER
Tab 5 BP analysis results of potential target for cou-
plet medicine of “Radix Bupleuri-4. macro-
cephalea Rhizoma”
BP MR

REERE P

Positive regulation of transcription from RNA {3 RNA B A7 1 a1 F 16 220%107"
polymerase I promoter

Signal transduction it 16 334x107"
Positive regulation of cell proliferation stk 15 393x107"
Positive regulation of transcription, DNA- T DNAK: 15 8.50x 107"
templated

Transcription, DNA-templated DNA%EE 14 141x10™"
MAPK cascade MAPK ik 13 463x107"
Negative regulation of apoptotic process MHRT SR 12 533x107"
Phosphatidylinositol-mediated signaling BEIEEEIEA 1S 11 1.64x107
Positive regulation of gene expression Teitt Rk 11 176107
Response to drug R 11 179107

RO CHEWH-BARTAIEBEERERNCCANER
Tab 6 CC analysis results of potential target for cou-
plet medi- cine of “Bupleuri Radix-4. macro-
cephalea Rhizoma”

cc M EEi P

Cytoplasm M 29 6.16x107"
Nucleus Eillet73 29 415x10°°
Plasma membrane MR 4 525x10°°
Cytosol Eilas 3 113107
Nucleoplasm iz 19 127x10°°
Membrane il 18 165x10°
Mitochondrion Shilk 14 429x10°°
Extracellular region JSHX 12 7.34x107
Protein complex ErREAE 11 293x10°
Perinuclear region of cytoplasm TSR A RER X5 8 360107

3 itie

“BEH - R 2R HAT B AR AR A R TR, 2
= RIG T FLIRE B 5 FA 25 600 I 473k 1 I PR 36
S5 2N AE LIRS A= 2y T RO AR (H
H AT 5880 - IR 2567 ZLAR G A 288 i HARVE

2GS 2019 4F5 30 45 18 1)

B B AR ST P B0 10 AR o e, ASBIFTE T I 4%
LGP SRR ¥ SR ARG TR AL
RT CHW-BRTAXBEEMALIRHNKEGGERKE
EOMER
Tab 7 KEGG pathway enrichment analysis results of
potential target for couplet medicine of “Bu-

pleuri Radix-A. macrocephalea Rhizoma”

il MR BRI P

Signaling pathway of estrogen W £ (5 E 28 281107
RAS signaling pathway RAS {5 5% 19 168x107™
BMP signaling pathway BMP {7 5 19 136x107"
PI3K/AKT signaling pathway PI3K/AKT 555 19 283107
MAPK signaling pathway MAPK [ 518 15 3.64%107"°
Melanoma B R 14 436x107"
FoxO signaling pathway FoxO f7 B 14 529%107"
Hepatitis B LEUFR 14 6.06x107
Endometrial cancer FHNER 13 1.90x107"
Central carbon metabolism in cancer SR OB 13 203x107™"

MRS oA )
3 EMERL S - TEAE A BRAR-SC SR 1 B (0 4%
Fig 3 Active component-potential target-key pathway
network
ABFFEIAT R ARAT S - AR 250 BT PR R 17
A, BRSO S FURIE R RIRTT FTREAR SC ROV TREAR AT
ATAS s T I PR3-V A AR RO 2%, M A
BT %2 X 2 iy 2 BUARIA T PRI AR AR AT
P T TR AR AR AH B AR T 45, SO i 25 X167
FUBRE A AR S 125 bR 2Z [0 5 2R 30, AR EMIE LA L
TN B 4 A T o F RHEIIE T 58-I R 7 2
Xof FR T M 0 FIAZ U B 22 [B) 235 5 S R PR A5, SR AR
W 5E %} PRKCE ,PRKCA ,AKT1,PIK3CA ,HRas 7EJ5 J7
AR AR O I BOHED B —E Rt
3.1 “LeHA-BARAIEMER S HZHEER
ABEFEAAT G- AR 2508 v e R4S 3R i B
RVHET BRI R A 1T NSO S
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IL-1.IL-6 Fl TNF-a i) %35 , [A] I GRS S 2 M & #4, AT
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AL ] PISKYAKT 3 6 A AR (AR 1% 2 B 25 1 ey
o T K P T R A o 2L A M e G /T
At Al RLad i R R A T2 R Bel-2 9k L EIAMETE T
K ¥ Bax ) &35 008/ D UAR 30 BE 3 AR SR B BT 7L
I E M. Seo HS &85 AL BFFE Ny , o vk B M Bz 224
N— MR, EE A E T R e K & A 8 (Cas-
pase-8) ,Caspase-3 £ H /K-, 1555 2 R IEHR G
S4f AR IESMIFAE PR T A AR DT I i 2L B g 1) & A
K.

FET U, AR T AR “ S8 - FUR 25 %R YT LR
A 2 R T S DR RE BN B I ASRE AR [] A 411 i
LR A 0L 3 o B A Vs S I e, S o i R A
LR TR B A TR TR
3.2 LIBERMATTEX

EN IR T VTN T B b NP2 O W - = S S LR U
Y T PRKCE . PRKCA . AKT1 . PIK3CA . HRas 4 5 />
bR KR IT FLIRSE A I VE T . AHDCIE R A SRR T
“FVE PRK.CE 55 4 ] i 2L B 200 J0 £14) 5 S B4 i, U3 5
DA SRS S R T A5 X L M A O 1 A s L
S LT P 2 S RN A R 2 M U L X S SR
A U S, PRKCA F PIK3CA 215 19 41 il mT ik
SV N FLAR ALY S8 4 T PIKBCA 2 ik IR n] 45
LR A DNA, 350 7L R 20 M 14 5 Jedtk |, A1 afE LA 4
LR T, 3k E P ] FLARBE A SR, AKTL Al 7 AR Al
VRS s s oA TR DB 3R 2 R AR P 5 i U
A RBERR AL, DA 3 B PN 0 s A% 2L, S BRI
A", HRas HE R (19 9848 25 S BRI b B2 40 i 5 A=
1, PR LR AR 1 K A R SR FLIRE A Y fa s R 2R,
IR EEARYS 5 LR A 0 R LT DA OC , B 4
- PR 246 AT BESE A 18 5 AHOCHE o, B 2R T LIRS
AMTER.

FET U, AR A BATA S S5 - PR ™ 24 %6 w3 ot 417
PRKCE ,PRKCA PIK3CA 31k , 58 L AR AN i) 5) %
P, A E LA I A 1 5 TR, T 3 i At AT g 254
XoF LA 28 A A L DT 5 2000 ) LB B 2 367
RO o R iz 2 e ml ] AKTL 9 235, ek 2 i
PR ZRBERR ALY K A AT AL N 2 M 2 EL IR T L
RER LRI AR R A B Y. BLAh, IR 25 v R
1F B AR HRas JE [R] 7 58 48 58 il 2L A b R 20 B i S
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BB, NI & F5 1007 FLAR I A 5 B 1 AR/ E R
3.3 XBIERMMEEIE

EA RRAERE IR 45 3L, A BAIA O 405 - (1R ™ 2 %)
TRTT LRI AR A VR A AT AR 1o R 0E I PISK/AKT
RAS .BMP MAPK %55 5l # RS2 . B R4 AN,
FUIRIE A 1 R S NI B ALA R KRR, H
RIFSE R B, MR Z IR ME S X LR A K R
S AR 15— R G AR B Bl AT PR RN, MES R A2 1R
755300 1% 2 R T 0 L 4 O 3 e g A o) L
98 =, D e 2k FL AR 3G A2 0. PISK/AKT/mTOR Ay
PISK/AKT il i T i Ak 223 B v i — 2% P R B, i3
FR BT 5, BESOE 1 AKT 2 B W52 1L mTOR , % 4%
PO T RO, DI A2 2F L AR 20 B 3G 58 Y, AT R SR IR S
RAS SEPRE 8 A i A K M5 5 AT P X 2848
T30 RAS B ANV T 3% R A K R 732 44/ i 2 R ik ity
TR 2 i 2% 11 52 /K (EGFR/HER ) Sk, f12 1 200 B fy sl ik
A6 VAR ZECIBFSTE & B, BMP2 I BMP4 61k | if4s
P LR 20 B X BE A8 AN ok, DT BRI 4 A
Wahn oy 3 2 Ak Sl FUR B2 A . MAPK (55
i BRALFE ERK1/2 . JNK ,p38 MAPK 45 3 555 %, H %
T BE 2K 4l i M 515 T AL, Z2 TR S8 UE S
MAPK 553 #% 76 ZLAR A0 B3 5 ok R T R je v
A HELERIEIER R FLIRG A 55 Z R 2L IR 1Y
RAEP

FET UL, A< AT A5 1 S0 - 1R 24 02 3 ) U
B PR AR R 2 R RS T, I R R IR Y
A FRTHRE, AERR LRI IE R AR K R B AT W AR
BHIWT PIBK/AKT/mTOR 38 i , P BT T 15 5 L, 42
EFLAR A P T, R PR LR B A R . X
RAS {55 B AEFLIRG A= T 3671 T, AR DR 41 Wy
H AL T FLAR AN A Ak S A AT 2]
TR LRI A SO VE R . A, S - TR T 20
I AT 3 BT BMP {5 538 % , 91l BMP AH 56 2 [ 9 2%
IR U FURR T A I 04 3 5E 5 40 AE 5 IR 2R W] 2o
5 MAPK 3 % , B 140 A 3658 A5 515 5 2 2UIR 4N i
DAL, R HEATD ) 2L R 200 e 3 ) VR R [ R T A 5
(A% S, 388 2L B A0 PR 1 R T, DT RS 396 7 L AR 0 A
4 Z5iF

ARWFFELE R, LA - IR xR FLIR IS A=
AIREFR VS e T Z2ANIE P Loy AE AR S ARk 7, 3
VERMLENE 22 288, FFE R B sy SR FE AR Bl A
AN R FEE R X 5 2RI TR R AR B . A
T XL RN UE T Ao 25 iy n] b, AR SO 4
WHE S A SLUERF R A AT . (AP AR R —
FarFAL A BT, 1% 24 G 7 FUBRE AR A HLAAk
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