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e B2 A A B AT B 7] L I 430052
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Fe) 77 A B B AL G W R DTS K RERE AL AR FIPLEIHEAT T 0F98 . I AR B SR BT £ R £ R 25 R
PR IEAT B U E 9 MEEY), 43 ))& Sa, 6a-epoxy-3B8-hydroxymegastigm-7-en-9-one (1) \3-hydroxy-B-ionone (2) . E¥A g
fi(3) .9-methoxypinoresinol (4) ,puviatilol(5) .(-)-eudesmin(6) .methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl ) propano-
ate(7) 4-[ [ (3R,4R)-4-[ (3,4-dimethoxybenzyl ) methyl ] tetrahydro-3-furanyl ] methyl ]-2-methoxy phenol (8) . 11| 25 i}
(9) o Hi By 1.24~9 HERMRIEHEY > 215, MR85 )R R 9 MEa W 2 THis IR R
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Chemical constituents from the branches and leaves of Styrax tonkinensis
and network pharmacology study on their anti-atherosclerotic effects
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Abstract : This study investigated the chemical constituents of Styrax tonkinensis ( Pierre) Craib ex Hart. branches and leaves
and their anti-atherosclerotic mechanism. The ethyl acetate extract of S. tonkinensis was isolated and purified using MCI, silica
gel, ODS, Sephadex LH-20 column chromatography ,and semi-preparative HPLC. Compound structures were identified through
physicochemical properties, NMR spectroscopy, and literature comparison. Network pharmacology and molecular docking were

employed to explore anti-atherosclerotic mechanisms. Nine compounds were isolated ;: Sa, 6a-epoxy-3B-hydroxymegastigm-7-
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en-9-one (1) ,3-hydroxy-B-ionone (2) ,E epipinoresinol (3) ,9-methoxypinoresinol (4) ,puviatilol (5) ,(-)-eudesmin (6),
methyl 3-(3, 5-di-tert-butyl-4-hydroxyphenyl ) propanoate (7),4-[ [ (3R,4R)-4-[ (3, 4-dimethoxybenzyl ) methyl ] tetra-
hydro-3-furanyl ] methyl | -2-methoxy phenol (8) ,kaempferol (9). Among them, compounds 1,2,and 4-9 were isolated from

the genus Styrax for the first time. Network pharmacology results revealed that the nine compounds primarily target multiple

proteins including prostaglandin-endoperoxide synthase 2 ( PTGS2) , albumin ( ALB) , and phosphatidylinositol-4 ,5-bisphos-

phate 3-kinase catalytic subunit alpha (PIK3CA). KEGG pathway enrichment analysis identified key signaling pathways such

as the phosphatidylinositol 3-kinase (PI3K)/protein kinase B ( AKT) and Janus kinase (JAK)/signal transducer and activa-

tor of transcription (STAT) pathways. This work provides the first systematic chemical analysis of S. tonkinensis branches and

leaves , offering a foundation for further research.

Key words : branches and leaves of Styrax tonkinensis ; chemical constituents ; atherosclerosis ; network pharmacology ; molecular

docking

i 28 A 7 (Styrax tonkinensis ) , {5 FR EAE R,
EEME TR AR L R R E R X
B T, OPR AR o T 52 43 T 43
MIRIAEFR R 2 A&, BA TR, 2R B EHR
(bR — ) — R A TR 2 T S
BRR, B BEMPOEY PR Bk ik
B AR ARG DU R AL A2 P I
i R B S 2 PG . BRAT AT 9T £ B AR TR IR A
g3, TR HSE A AT R R 2= B L i
I PR IEAHFEAL

K AERE 4L ( atherosclerosis , AS) 1E .0 Jit IfiL.
PR AL Lo B R | A ML 6 B i B A s
AL ARAE RN R LA N B A A 2 T AT ARl
B ATAER, KR PRI 2 M T BRI AS
B gt 7o, Herh e B R W AR T
PERSE TR . HIIOF IR N B AR b k3
T 16 RIS 2 RN RIS, IR
4 AR B TR PUAAL BT AS Ry 24 B AR
FANY S RAE AR T PRI T B TR (AR Ay ]
FRE T R BRI AR B R GR R . AR5
YO H AR R B4k 2% 1o i AT RGO, OF
T I 2 2 B L O e A B B WA YT AS I
ORE R, T 0 FRHEROR 2D Ik
1 #MR57%

1.1 ##

FIPEA TR A T 2021 4 9 J] R4 T2 Rl
M FE iR ) AR 2 R 2 4 LT AR B AR S e
BERVE &/ BHEY E A6 Styrax tonkinensis ( Pi-
erre ) Craib ex Hart. B K M, 5 & (Fr K 5
20210903 ) FEJ8 T AR A FL R R 252 B o
1.2 AF 5|

Sephadex? LH-20 ( 3¢ [ Pharmacia 2\ @) ) ; fif i

(RERE H 2 20 GF254, 3 15 i 4k T B A
")) ;Rp-C g SOAHAEIE (40 ~ 60 (m, fE[E] Merck 23
F]) ; CHP-20P gel MCI( H A& =32 /A #]) 5 s ALl
(b 22 s AR ] ) 5 A ) 1 o €235 2 (295 [
Thermo Fisher 23] ) #1434 46 ( 7 AR SGHE R B 1y
AIRAF]) o

Bruker AV-500 %2 3R Y (7% [& Bruker 2y
#l) ; Agilent 6230B TOF LC/MS I3 BB A X ( 36
Agilent Technologies 2\ 7] ) ; LC-3000 Y 2 4| £ 55 3%
TRAH A (AL AR T 23 7)) s MP200 AU pR s Hp
R i B AN (R SR R B A BR A A 5
MCP-100 R AL (8 Bif AR BHE A FRA R .
1.3 EBE5SH

FIPEA TR AL 20. 2 kg 2230, JH 100 L 1)
95 % LFEEIRIR 24 h JEREE IR AR 3 WK, PRkt
PEPUROR 4R, B2 R TR T R 13 8 BR B (3.2
kg) o FHEESTHCT K ARUCR A B 21 &

RESFEI 3 WK ISR ARTS 8 LR LRI 360.8 g,
2 MCI A2 M0 B, H EE-7K (30% —100% ) 6 5 5k
JBFE 4 A4 (Fr. Al ~ Fr. A4) . Fr. A3(125.1 g)
ZREAE L o B, (k- LR LT ,10: 150: 1)
FRREVENGAS 2] 7 40 (Fr. A3-1 ~Fr. A3-7)

Fr. A3-3 (2.2 g) £ ODS £t )2 #7, DL H EE-7K
(10% —100% ) 6 BE BE AR 3] 4 4~ 43 (Fr. A3-3-1
~Fr. A3-34), Fr. A3-3-2 4 Sephadex LH-20 #¥ 4i
1k, LR EEpE A5 2] 8 i3 (Fr. A3-3-2-1 ~ Fr. A3-
3-2-8) . Fr. A3-3-2-1(211.6 mg) 214 HPLC 4y
25 (50% W EE-7K .3 mL/min) , 15 35 2 (1y =
16.7 min,7.3 mg) , Fr. A3-3-2-3(130.3 mg) £l
# HPLC 4325 (45% W iE-7K ,3 mL/min) , 15 2 {b A
Y 3(t; =23.2 min,9.0 mg) . 4(t; =18.3 min,7.3
mg) 5(t; =20.4 min,2.0 mg), Fr. A3-3-24(75.8
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mg) 22 il #& HPLC 43 25 (65% M BE-7K, 3 mL/
min) , {8 F 445 7 (1, =14.0 min,3. 1 mg), Fr.
A3-32-5(148.2 mg) 22k 14 HPLC 438 (53% H
fE-7K ,3 mL/min) , 584G 9(ty =25.6 min,7.0
mg) .

Fr. A3-2(2.1 g) @i Sephadex LH-20 f:4iifk,
DL Bk 45 2 6 323 (Fr. A3-2-1 ~ Fr. A3-2-
6), Fr. A3-2-2 2224 4& HPLC 4385 (55% W FE-7K ,
3 mL/min) , /B35 1(t, =18.9 min,3.0 mg) .6
(tg =24.4 min,9.7 mg) ,

Fr. A3-6 (3.2 g) & ODS #: 2 #r, LA H EE-/K
(50% —100% ) 6 BEBEBLAF 2] 5 4> 43 (Fr. A3-6-1
~Fr. A36-5), Fr. A3-6-2(585. 1 mg) % Sephadex
LH-20 #2487, RS BiAT3] 6 M2 (Fr. A3-6-2-1
~Fr. A3-62-6) . Fr. A3-62-4 2245 HPLC 43 &
(62% HIEE-/K ,3 mL/min) , 5354 8(t, =10.3
min,7.0 mg) ,

1.4 MEHEZE
1.4.1 Auddhie AS 48X Fe & TR0

49 A S LA 4 2D 5545 515 A Swis
sTargetPrediction %Y #& J& ( http://swisstargetpredic-
tion. ch/) H1 47 #5 &, 738 1 UniProt 2 #E & ( ht-
tps://www. uniprot. org/ ) V¥ B, BERALS YT 15
ANEER A TEEEE, SR 9 Mea W rrER
5 FIF Cytoscape 3.8.0 /4, B8/ 9 Mb&
Wy-%t p a5 R 4% K, iz i GeneCards ( https://
www. genecards. org/) . OMIM ( https://www. omim.
org/ ) . DrugBank ( https://go. drugbank. com/) %{ #i%
JERIR AS B AH CHE 10, 8% 3 DB R R R 15 3
MRS AT 01 R, BB RPN HE RO AS
FHOCHE s Bl . KL PR AS PR SR SE R TF
2zl 43 B
1.4.2 MAkg-ZatazlFmnms

F F STRING %% 4% /& ( https://cn. string-db.
org/ ) WEEO-EBEMEEAEM( protein-protein inter-
actions , PPI) (X 2% , B %€ 97 Fh A “ Homo sapiens” , 4 7
ML FH TR 2 TSV S0, B K 5 A Cytoscape 3.8.0
2zl PPL 28 300 Ar o B35 j R/ NVRIE (s T B e
FEAERI RIS, D1 BN T SRl 5 0 B R, i
— i A O R A
1.4.3 KEGG &35 & 547

Fe A5 B A% .0 88 553 Metascape 3085 %2, R
EWIFN N “Homo sapiens” , & EB{EH N P<0.05, 3

T4 B 2H 43 ( cellular component, CC) Fl 43 T 3 &
(molecular function, MF) GO f{)4:= 4 i F2 ( biological
process, BP) 43#7, LA} KEGG i & 50 #r o AR
P {8 .enrichment count B , & B HE 4 57 15 /) KEGG
i P AT AT
1.5 HFxt#

it B 2 2 AR 2 R R G 1 ~ 9
55 3 RO AT o TR PR X A
H 01 FARIUE: 5t Chemdraw 20. 0 2 il 55
PubChem %§ 4} JZ£ ( https ://pubchem. ncbi. nlm. nih.
gov/ ) THO MEE W 3D G5kl SO AR /INr
FCA o SR TE - S degree BRI = 14 % .00 4
J, I UniProt 48 e A 28 =A% 0 HE AU AR 1
5,75 PDB s 2 b T 00208 B rp OCHERE AU 3D
H AL S RT3 44, FFi2 i PyMOL 5
AutoDock Tools 1. 5.6 #4-4bH )5, 38 13 CB-Dock2
M 284 (https://cadd. labshare. ecn/cb-dock2/php/
index. php ) #474rF X 545 G e
2 HR
2.1 ZMETE

wEW1 AOLERHA; [«])-74.3(c0.2,
CH,OH) ;ESI-MS:m/z 225 [M+H] ", 43 72K C,,
H,,0,.'H NMR (500 MHz,CD,0D)58:7. 17 (1H,d, J
—15.8 Hz,H-7),6.18 (1H,d, J = 15.8 Hz, H-8),
3.76(1H,m,H-3),2.31(1H,dd,J =12.9,5.0 Hz,
H4b).2.29 (3H,s,H-10) ,1.66 (1H,dd,J = 14.3,
9.1 Hz,H-2b),1.58 (1H,ddd, J =12.9,3.4,1.8
Hz,H4a),1.26 (1H,d,J = 14.3 Hz, H-2a),1.19
(3H,s,H-11),1. 18 (3H, s, H-13) ,0. 96 (3H, s, H-
12);” C NMR (125 MHz, CD,0D) §:36.1(C-1),
47.6(C-2),64.4(C-3),41.3(C4),68.8(C-5),
70.9(C-6) ,145. 4(C-7) ,133.8(C-8),200.2(C9)
27.4(C-10),29.8 (C-11),25.1 (C-12),20.0 ( C-
13) . LA YB3k 45 SR A — 5K, W
L&Y 1 K Sa, 6a-epoxy-3B-hydroxymegastigm-7-en-
9-one,

wEW2 REEIRY;[o]) +73.9(c 0.4,
CH,OH) ; ESI-MS:m/z 200 [M +H]*, 4+ 75K €,y
H,,0,."H NMR(500 MHz,CDCL,)5:6.72(1H,dd, J
=15.8,6.9 Hz,H-7),6.15(1H,dd,J =15.8,1.7
Hz,H8),4.08 (1H, m, H-3),2.35 (1H, dd, J =
16.8.,5.9 Hz,H4a) 2. 02(1H,dd,/ =16.8,9. 5 Hz,
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H4b),1.92(3H,s,H-10) ,1. 74(1H,ddd,J =12. 1,
3.7,1.7 Hz,H-2a),1.54 (3H,s,H-13) ,1.48 (1H,
d,J =12.1 Hz, H2b), 1. 15 (3H, s, H-12),0.98
(3H,s,H-11) ;" C NMR (125 MHz, CDCl, ) §:36. 4
(C-1),40.9(C-2),64.9(C-3),47.9(C4),128.1
(C5),140.0 (C-6),146.3 (C-7),134.5(C-8),
201.7(C9),21.0(C-10),29.7 (C-11),29.1 ( C-
12),18.4(C-13) . LA HdE 5 Sk 4 5L ot
R—2, e &) 2 A 3-hydroxy-B-ionone ,

e 3 RECKRY; [a]) +163.3 (c
0.1,CH,OH) ;ESI-MS:m/z 359 [M +H] ", 4 F=¢
Jg CyyH,, 04 ' H NMR (500 MHz,CDCL, ) 8:6. 95(2H,
d,J=2.0Hz,H-2,2") ,6.89(2H,d,J=8.1 Hz H-5,
5'),6.84 (2H,dd,J =8.1,2.0 Hz, H-6,6") ,5. 62
(1H,s,4-OH),5.60 (1H,s,4'-OH) ,4.86 (1H,d, J
=5.5 Hz,H-7,7") ,4.12(2H,d,J =9. 3 Hz,H9a,9’
a),3.92(3H,s,3-0CH,),3.90 (3H,s,3'-0CH,) ,
3.84(2H,dd,J =,9.3Hz,H-9b,9'b),3.34(2H,m,
H-8,8") ;" C NMR (125 MHz,CDCl,)8:133.2(C-1,
1'),108.5(C-2,2"),144.8 (C-3,3"),145.5(C4,
4"y, 114.4 (C-5,5"),119.3 (C-6,6"),87.9 ( C-7,
7'),54.5 (C-8,8"),71.1(C9,9"),56.1(3,3'-
OH,) o ZALA Wy Bt 15 3k ™ 45 3L A — 20, Wi
FEAEY 3 RN,

e HEBA; [al)S51.8(c0.1,
CH,OH) ;ESI-MS:m/z 389 [M+H]* /31 H C,,
H,,0,,'H NMR (500 MHz,CDCl,)8:6.91(1H,d,J =
8.4 Hz,H-5") ,6.90(1H,d,J =1.8 Hz,H=2") ,6. 89
(1H,d,J=8.4 Hz,H-5) ,6.89(1H,d,J =1. 8 Hz, H-
2),6.85(1H,dd,J=8.4,1.8 Hz,H-6") ,6.81 (1H,
dd,J =8.4,1.8 Hz,H-6),5.41 (1H,d,J =3.9 Hz,
H-7),5.28(1H,d,J =5.8 Hz,H9) ,4.81 (1H,d,J
=7.6 Hz,7'),4.04(1H,dd, J =9.0,6.8 Hz, H9’
a),3.91(3H,s,H-3),3.90(3H,s,H-3") ,3.51(3H,
s,H-5),3.31(1H,d,J =9.0 Hz,H9'b),3.01 (s,
1H) ;" C NMR (125 MHz, CDCl, ) §:134.4(C-1),
132.4(C-1"),108.8(C-2),108.6(C-2"),146. 8 ( C-
3),146.5(C-3"),145.5(C4),144.8(C4") ,114. 4
(C5),114.2(C-5"),119.5(C-6),118.7(C-6"),
79.3(C-7),70.2(C-7"),58.2(C-8,8"),104.5(C-
9),83.2(C9"),56.0.55.7.55.1(3 xOCH,) ., %4k
APPSR R AR B I EL A 4 N

9-methoxypinoresinol ,

WEWSs HELEMA;[«])66.3(c0.2,
CH,OH) ;ESI-MS:m/z 357 [M+H]* /31 H Cy
H,,0,.'H NMR (500 MHz,C,D;N)§:7.32(1H,d,J
=8.0 Hz,H-5),7. 15(1H,br s,H-2) ,7. 12(1H,d, J
=8.0 Hz,H-6),7.15(1H,br s,H-2"),7.10(1H, J
=8.0 Hz,H-5"),6.92(1H,d,J =8.0 Hz, H-6'),
5.97(2H,s,H-10) ,4.96 (1H,d,J =6.0 Hz,H-7),
4.62(1H,d,J =7.8 Hz,H-7") ,4.26(1H,d,J =9.2
Hz,H9a),4.08 (1H,d, J =8.7 Hz, HO9b), 3. 84
(1H,m,H-8),3.79(3H,s,3'-0CH,) ,3.66(1H,d, J
=8.7 Hz,H9'a) ,3.41(1H,dd,J =8.7,6.1 Hz,H-
9'b),3.18 (1H, m, H-8");"” C NMR ( 125 MHz,
C;D,N)§:133.1(C-1),110.6(C-2),147.7(C-3),
147.0(C4),116.2(C-5),120.2(C-6) ,82.3(C-7),
50.4(C-8),71.0(C9),99.9(C-10),133.4(C-1"),
107.1(C-2"),148.6(C-3") ,148.3(C4") ,108. 4( C-
5'),119.6 (C6"),88.1(C-7"),55.0(C-8"),69.8
(€-9'),55.7(3'-0CH,) . ZAb& W 5 3cmk
G B E B S A puviatilol,

weEme HELEMA;[al) +45.2(c 0.1,
CH,OH) ;ESI-MS:m/z387 [M+H] " /3 F=X N C,,
H,,0,,'H NMR (500 MHz,CDCl,)8:6.89(2H,d,J =
1.9 Hz,H-2,2"),6.82(2H,dd,J =8.0,1.9 Hz,H-6,
6'),6.80(2H,d,J=7.8 Hz,H-5,5") ,4.85(2H,d,J
=7.8 Hz,H-7,7") ,4.35(2H,dd, ] =9.2,6.9 Hz,H-
9a,9'a),3.97(2H,dd,J =9.2,1.8 Hz,H9b,9'b) ,
3.90(6H,s,3,3'-OCH,) ,3.34 (6H,s,4,4'-OCH,) ,
3.05(2H,m,H-8,8");”C NMR(125 MHz,CDCL,)§:
132.5(C-1,C-1"),108.6 (C-2,2"),146.8 (C-3, C-
3'),145.5(C4,C4"),119.3(C-5,C-5") ,114.2(C-
6',C6"),87.1(C-7,C7"),52.6(C-8,8"),71.3(C-
9,9'),56.0(3,3'-OCH,) ,54.6(4,4'-OCH,) ., %k
YRR S SR A R IR B R E LS 6 K
(-)-eudesmin,

HEWMT HREIRY); ESI-MS :m/2 293 [M +
H] ", 4 F 3Lk C, Hy O,,'H NMR (500 MHz,
CDCl,) 5:6.84 (2H, s, H2,6),1.42 (18H,s,6 x
CH,),2.87(2H,m,H-9) ,2.61(2H,m,H-10) ,3. 69
(3H,s, 11-OCH, ) ;" C NMR (125 MHz, CDCI,) §:
131.1(C-1),124.4(C-2,6),135.8(C-3,5),151.9
(C4),34.2(C-7,8),30.9(6 x CH,),36.3(C9),
30.9(C-10),173.6(C-11),51.5(11-0CH, ) , %1k
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ErBE sk AR B e T R
methyl 3-( 3, 5-di-tert-butyl-4-hydroxyphenyl ) pro-
panoate

HEWS REEAMAK; [a])-53.2(c 0.1,
CH,OH) ;ESI-MS:m/z 359 [M+H] ", 532 C,,
H260501H NMR (500 MHz,CDCl, )§:6.81(1H,d,J =
8.2 Hz,H-5),6.75(1H,d,J =8.2 Hz,H-5"),6.63
(2H,dd,J =8.2,2.2 Hz,H-6,6") ,6.56 (1H,d,J =
2.2 Hz,H-2),6.53(1H,d,J =2.0 Hz,H-2") ,3.91
(2H,dd,J=9.1,6.4 Hz,H9a,9"a) ,3.85(3H,s,3-
OCH,),3.83 (3H, s, 3'-OCH, ), 3.82 (3H, s, 4'-
OCH,) ,3.53(2H,dd,J =9.1,6.0 Hz,H9b,9'b),
2.61(2H,dd,J =13.7,6.3 Hz,H-7a,7"a),2.53
(2H,dd,J=13.7,8.1 Hz,H-7b,7'b) ,2. 18 (2H, m,
H-8,8");"”C NMR(125 MHz,CDCl,)5:133.0(C-1),
111.1(C-2),146.4(C-3),144.0(C4),114.2(C-
5),121.3(C-6),39.2(C-7),46.6(C-8),73.3(C-
9),132.3(C-1"),111.1(C-2"),148.8(C-3") ,147. 4

& 1
Fig. 1

2.2 WKZHEBSH
2.2.1 Auadhad e B

1r SwissTargetPrediction {4 FETMNIX 9 MEA
Proxh I HE s 3k 128 Al i Cytoscape 3. 8. 0 B f44)
AL G -RE R A S RO AT SO 9 MES
Wy, DR T SRR AR OCHE A5, 2 B A Ak
BV SR Z A B R R AT W 3,
2.2.2 ASHx¥esE

#:2& DrugBank ,OMIM J GeneCards S %04 2,

OCHj P
> 3
4 OH

(C4'),111.9(C-5"),120.6 (C-6"),39.1(C-7"),
46.5(C-8'),73.3(C9'),55.9,55.8.55.8 (3 x
OCH,) o ZALAWHE 5 30k 45 SR A — 2k,
EED Y 8 4-[ [ (BR,4R) 4-[ (3,4-dimethoxy-
benzyl ) methyl ] tetrahydro-3-furanyl | methyl ]-2-me-
thoxy Phenol ,

WEW9 REEAKMA; [al) +9.5(c 0.1,
CH,OH) ;ESI-MS:m/z 289 [M +H]* /31 H C,
H,,0,,'H NMR (500 MHz,CD,0D)§:8.09 (2H,d,J
=2.0 Hz,H-2",6"),6.90(2H,d,J =2.0 Hz, H-3",
5'),6.39(1H,s,H-8),6.18(1H,d,J =2.1 Hz, H-
6);"” C NMR (125 MHz, CD,0D) §:146.7 (C-2),
135.6(C-3),175.8(C4) ,160.6(C-5) ,98.2(C-6),
163.8(C-7),93.4(C-8),156.1(C-9),103.0 (C-
10),121.6 (C-1"),129.4 (C-2",6"),115.3 (C-3",
5'),159.1(C4") o ZAL A W5 S0k 45 Lo
AL WEREY 9 MILAW .,

A1 ~9 L5 LA 1,

a1 ~9 WL

Structures of compounds 1-9

e ARG, AR AS A S 113 4 kG
PIRE R 128, PRI EPrRE SR AS FE IR, 15 9 4
EYRGST AS BRHIVE AL RS 95 AN (IIE 2) .
2.2.3 PPI W%

P32 R 52 L #E s STRING 4k 1 Cy-
toscape 3. 8. 0 #XAFHEAT 734, PPL 28 AN 4 7,
—IAGH) O1 AN SCHERE fUF 481 SR E R R, MZ%
H R B3R B L R 4 A 0 3 i e UL -
4,5- " WEIR 3-FAEHE AL HE o ( phosphatidylinositol-
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Fig. 2 Compound-target interaction network
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Fig. 3 Venn diagram of compound targets and AS targets

4, 5-bisphosphate 3-kinase catalytic subunit alpha,
PIK3CA) \H#E A (albumin, ALB) | Hif 51 i 5 N 1 450
¥4 L 2 ( prostaglandin-endoperoxide synthase 2,
PTGS2) i 4 1 1y Tt 1 48 5 0 988 15 32 1A o ( peeroxi-
some proliferator-activated receptor alpha, PPARA) i3
FACYIEHA TG T Y05 ZAK ¢ (peroxisome prolifera-
tor-activated receptor gamma, PPARG) S5 # 5 ] B 5
AS IR A E VIR
2.2.4 KEGG i#8%-F & 5 #r

KEGG 3 # & 4 70 Mt b 7 I 1) 2 23l %A e IR

Tk LI 3 -84 1/ 46 1388 B ( phosphatidylinositol 3-ki-
nase/protein kinase B, PI3K/AKT) {5 5 i %% . Janus
WA/ 55 5% 5 5 5 0SB 1 (janus kinase /sig-
nal transducer and activator of transcription, JAK/
STAT) {5538 % | 22 2L 1% A 25 11 J ( mitogen-ac-
tivated protein kinases, MAPK) {5 5 1@ [ . 15 2 Bl 3%
LR -2 AR5 5 i 6 s 60 P 1 5 i F
ARIRR G T 55 8 5 Sl B 5. 78 AS 1Y
BRI PISK A5 168 ki Ao 181 428 % 1 2 I R Uk
IR REREAL , ), PI3KAE i -t w] Ak
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Fig. 4 PPl network of key genes
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2.3 STFIERER x1 KEW1~I EROVEBSHNSTFIZEER
9 b A W) 5 A% U 38 1 4T X B R Th Table 1  Molecular docking results of compounds
TOE T IS4 ZTERE ST A S, 5 X B U2 0 L 19 with the core target
LG REBUN, S G E . AR BN, T AL A& EAATTiE Binding energy (keal/mol)
B A B/ T6. 0 keal/mol, eI 44 1 componnd AL PKICA  pres2
~9 F1 3 DRI NIA RIFINZS G R 4 ! ©.7 6.7 72
BHE/NT 9. 0 keal/mol 1A 7 41, 4878 A5 516 1 2 7.3 75 7.3
B, AR M5 5 T TR R X HESS R LA 6 3 4.1 4.3 9.2
3 ggi@ 4 8.9 -8.4 1.4
METER B LR LW HE AL ALy B4 E 9 A 5 9.1 9.5 9.4
ay, b 1.2 4 ~9 NERMARID) T8 1L 6 8.5 3.4 8.0
YR 2 D9 RAERERIEAS AL 4 3 ~ 6 9 XL 7 8.7 7.8 8.0
WEARIRR AT T M8 AN, ALEW 9 A 8 8.5 3.4 9.7
B 9 7.8 9.4 9.4

~

9-PIK3CA 9-PTGS2

6 EAUFEMSEXBZOEBLRNS FIHEE

Fig. 6 Molecular docking diagram of partial chemical components with key core targets

M2y T A R R G 1 ~9 B W1 ~9 5 AS 1) PI3K-AKT {5 %53l # fl JAK-STAT
J7 AS B BRI A0 95 4>, E2A 4% PIK3CA | {5 Sl B UIAHSG , PI3K-AKT {5538 B2 LA A 12
PIGS2 \PPARG %%, i KEGG it w £ L MALG  HIAIEIEN, RIUE PBK /05 L5 5 il 5 2 5
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AR A SEARES & G LA AKT {5530 B% 0 1Y
TWEE S . PI3K-AKT {5 53 % ] L d i 38 55
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KRR . T JAK-STAT {5538 fl it 25 1
Y- LA A0 O T 3 R A B AT 200 L ) 38 5 oAk
MEGMHTRL R W AS (kAL R, G
1~9 F13 DCHZ ORI RIFMEGRES .
25 BRI AT N VAR BT IR T A B K H 2448
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