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Abstract: Objective To explore the medication rules and potential molecular mechanisms of prescriptions containing Baiji (Bletillae
Rhizoma) based on multi-dimensional data analysis methods. Method The prescriptions containing Bletillae Rhizoma in the

Dictionary of Traditional Chinese Medicine Prescriptions were collected and organized. Statistical analyses were conducted on
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parameters including historical dynasties, dosage forms, administration routes, preparation methods, therapeutic indications, frequency of
use and dosage, efficacy categories, and properties (nature, flavor, and meridian tropism). Association rule mining and cluster analysis
were employed to explore the compatibility patterns. The active components and their potential targets of the Bletillae Rhizoma-Bailian
(Ampelopsis Radix) herb pair were obtained from public databases, and the disease-related targets associated with “carbuncles and
abscesses” were identified through database screening. Topological network analysis was performed to identify the potential targets of
the herb pair in treating “carbuncles and abscesses”. Gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG)
enrichment analyses were subsequently conducted. Molecular docking validation was performed using AutoDock software based on
the results of network pharmacology. The optimal binding energy complexes from molecular docking were subjected to 100 ns
molecular dynamics simulation. Results A total of 531 effective prescriptions containing Bletillae Rhizoma were collected, involving
579 types of Chinese herbs. The herbs were mainly characterized by cold, warm, or neutral properties, and by bitter, pungent, or sweet
flavors, predominantly entering the liver, lung, stomach, and spleen meridians. Most prescriptions were prepared as ointments or
powders, typically processed with oil or water, and primarily administered externally. The 531 prescriptions were used to treat 179
symptoms, which were classified into 29 major categories according to the symptom index in Volume 11 of the Dictionary of
Traditional Chinese Medicine Prescriptions. The categories with the highest frequency were “carbuncles and abscesses”,
“dermatological diseases and syndromes”, “traumatological diseases and syndromes”, and “diseases and syndromes of ¢i, blood,
essence, and body fluids.” Dosage analysis revealed that the common dosage of Bletillae Rhizoma was 3.73 g, usually combined with
other Chinese herbs at an approximately 1 . 1 ratio. Network pharmacology analysis showed that the core active components of
Bletillae Rhizoma-Ampelopsis Radix herb pair for treating “carbuncles and abscesses” were bletlol A, (—)-catechin gallate, 1-(2,7-
dihydroxy-4-methoxy-1-phenanthryl)-4-methoxyphenanthrene-2,7-diol, spinasterol, stigmasterol, sitosterol, and 1-(4-hydroxybenzyl)-
4-methoxy-9,10-dihydrophenanthrene-2,7-diol, mainly belonging to sterols and aromatic hydrocarbon classes. The key targets included
AKT1, TNF, BCL2, EGFR, JUN, CASP3, STAT3, and the biological pathways mainly involved cancer (pathways in cancer),
phosphatidylinositol-3-hydroxykinase (PI3K)-protein kinase B (Akt), mitogen-activated protein kinase, etc. with functions mainly
inhibiting cancer transcription factors, regulating enzyme activity, and regulating the expression of inflammation-related genes.
Molecular docking and molecular dynamics simulation results showed that the core components of Bletillae Rhizoma-Ampelopsis Radix
herb pair had good binding activity with the target proteins. Among them, bletlol A can regulate the PI3K-Akt pathway to affect STAT3
expression, effectively treating “carbuncles and abscesses” through anti-inflammatory and tissue repair effects. Conclusion Bletillae
Rhizoma can be combined with various herbs to treat multiple diseases, mainly exerting the effects of reducing swelling, promoting
tissue regeneration, and relieving pain and bleeding. Its combination with Ampelopsis Radix exerts therapeutic effects on “carbuncles
and abscesses” through multi-component, multi-target, and multi-pathway mechanisms.

Key words: Bletillae Rhizoma; Bletillae Rhizoma-Ampelopsis Radix herb pair; data mining; network pharmacology; carbuncles;
abscesses; bletlol A, (—)-catechin gallate; PI3K-Akt; MAPK
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Table 1 Usage of high-frequency drugs in prescriptions containing Bletillae Rhizoma (frequency > 50 times)
il ] Thikor 2 SR B2 % M2 1%
1 A& 1k 1M 25 531 100.00 7.34
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6 AFE T MLAEIRE 119 22.41 1.65
7 HH L 104 19.59 1.44
8 Bii A fif 245 99 18.64 1.37
9 WA FETEL 89 16.76 1.23
10 KA I8 1E R T i 245 89 16.76 1.23
11 B HEHRZ 87 16.38 1.20
12 ] T AR 2 86 16.20 1.19
13 e T AR 2 81 15.25 1.12
14 Pine] THRG 79 14.88 1.09
15 Pt HE#H 77 14.50 1.06
16 LN, FETEH 74 13.94 1.02
17 NS HEHRZ 74 13.94 1.02
18 FETE fil 24 69 12.99 0.95
19 N5 FEIEY 68 12.81 0.94
20 o R 67 12.62 0.93
21 ik TH Y 67 12.62 0.93
22 iR filR 2 67 12.62 0.93
23 5 IR 1P 245 61 11.49 0.84
24 I FhREZ 60 11.30 0.83
25 e B 60 11.30 0.83
26 = A998 1E R T Wi 245 60 11.30 0.83
27 AfsEF W 24 60 11.30 0.83
28 B AT ] 58 10.92 0.80
29 b2l THRY 57 10.73 0.79
30 JI DLEE I8 11 R~ i 25 55 10.36 0.76
31 HA] FhRE 2 54 10.17 0.75
32 MG IR 54 10.17 0.75
33 iy Hed 54 10.17 0.75
34 KA H 53 9.98 0.73
35 7 1 F T AR 51 9.60 0.71
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Fig. 1 Distribution of properties of traditional Chinese medicines (TCMs) in prescriptions containing Bletillae Rhizoma
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Method of preparation refers to how the prescription is made and the dosage form used for medication, including water preparation, oil preparation, etc.
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Fig. 2 Distribution of usage, dosage forms, and preparation methods of prescriptions containing Bletillae Rhizoma
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Fig. 4 Distribution of main treating diseases in various high-frequency indications for treatment (frequency > 5 times)
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Table 2 High-frequency drug combinations in prescriptions containing Bletillae Rhizoma
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Fig. 5 Herb association network of prescriptions

containing Bletillae Rhizoma
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x3 JAITRE. BHREAYES
Table 3 Herb combinations for treating carbuncles and abscesses
JE I I3 LI SCHFEI% BEAEEI% PETHEE

H X Hék 140 52.434 100.0 1.0
H X ST 115 43.071 100.0 1.0
H X )= 99 37.079 99.0 1.0
=X PN 92 34.457 100.0 1.0
F1 % (SHENNEFT 86 32.210 100.0 1.0
F1 % A 83 31.086 100.0 1.0
EPS3 5. 8L 72 26.966 100.0 1.0
EPS3 B 69 25.843 100.0 1.0
EPS3 2. [T 68 25.468 100.0 1.0
EPS3 it 59 22.097 100.0 1.0
AE &) 58 21.723 98.3 3.2
EPS3 ] 58 21.723 100.0 1.0
AE . AR 58 21.723 98.3 3.2
EPS3 K¥#E. A& 57 21.348 100.0 1.0

0.012 MR, B &M AR AL 3.73~4.13 g,

0.010} 2,72 EURAERZ O ESPIRIE T 6 4 M AR

ar OO fj SiE A% O 25 W) 7R B 00 B R A 22 Wk A7 AR A 1

= 0o H} KGNS, B PR TR

0:002 PEOL, M “ARE” ZAAERZEN . FrLL, AR

£ 6

ﬂ‘

Wi

%ifw‘i

Qe
m .J

‘H"

élJ

&Zﬁ
RS
HiH

PN

b
R

BTTHE. BHRIESAMRES T =50

Fig. 6 Cluster analysis of high-frequency herbs for

treating carbuncles and abscesses (frequency > 50 times)

R)

é&%}%/\%ﬁ HOL, IEFEAEUE N ALY
FIE” 1201, Zptfr RN 4 Tl AU e % L 250 H
%Ugmliid\, BRIGIT DI RHRAE h 772 . R A
IR 5N 7.46 g M1 4.13 g, JRITSUMLER T E
Ko RFIER 2.06 g LAAL, HARZOY)HE IR
%M 373 g, BARILE 8.

&4 RTEBRRREAMAS
Table 4 Herb combinations for treating dermatological diseases and syndromes
= GIRAA BHEA TR I% BEAGEI% PR
SPS3 [Sfria 38 52.055 100.0 1.0
EPAe H8k 34 46.575 100.0 1.0
SPS3 B, A 26 35.616 100.0 1.0
F8k AT A& 20 27.397 90.0 1.9
F8k S RN S i 17 23.288 94.1 2.0
EPAe FHIRR 15 20.548 100.0 1.0
EPS3 Ha 15 20.548 100.0 1.0
EPS3 A 15 20.548 100.0 1.0
EPS3 B3 4 15 20.548 100.0 1.0
SfriE TR AK 15 20.548 93.3 1.8
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0.08} 2.7.3  EOURIERZ AR LA HT X 4 Fh s
0.07¢ I FRAZ 0 25 0T T LU AT A B 20 BE B SR B 2
ool (EEBH 11, WK, Hoh, FR-AIE. A
B ol T K T 1 B -S4 A A TR . s B A RS
0.03F T' SERTH FHBCEE A 1 2,
0.02} 7 2.8 BXR-BEAIETT “HE. BH” HIMESHIE
XER AR KRR WRAEHRIE IR R, 11 -1 SRR 2 14
- "oeE B I RSB B . L
7 EBRESTERES =13 %) LE R BURAE S BT AR B - B IRTT T I
Fig. 7 Cluster analysis of high-frequency herbs for 7 RIE R O A G P i A PO =
treating dermatological diseases and syndromes M-H ﬁ/ﬁﬁ “PHIE. T 1 ﬁzﬁﬁ *ﬂ%”l&ﬁ‘ﬁ’ *FF °
(frequency > 13 times) 2.8.1 M-S IEM R MAE S R
5 ATHRREAYES
Table 5 Herb combinations for treating traumatological diseases and syndromes
J& Tl i T LI FRIE % BIEEI% T
SPSd ELE! 45 64.286 100.0 1.0
SPSd SF 42 60.000 100.0 1.0
=X Efi2 31 44.286 100.0 1.0
SP H&. A 29 41.429 100.0 1.0
= WA, E MK 24 34.286 95.8 15
SPS HiE. %44 24 34.286 100.0 1.0
ISP W 214 23 32.857 100.0 1.0
ISP H&. [t 22 31.429 100.0 1.0
ISP AFE 21 30.000 100.0 1.0
= NE. AX 21 30.000 90.5 1.4
SPS3 Wi 20 28.571 100.0 1.0
SPS3 HH 20 28.571 100.0 1.0
HX K 19 27.143 100.0 1.0
A X vinei] 18 25.714 100.0 1.0
ISP HAS 17 24.286 100.0 1.0
ISP Wo. A& 17 24.286 100.0 1.0
SPs3 PN 16 22.857 100.0 1.0
SPs3 KEET 15 21.429 100.0 1.0
ISP =R E| 15 21.429 100.0 1.0
ISP HH, B 15 21.429 100.0 1.0
ISP KE. 24 15 21.429 100.0 1.0
ELE| WAE. A8 15 21.429 100.0 16
ISP WAE. A8 15 21.429 100.0 1.0
ISP RN 14 20.000 100.0 1.0
=k it 14 20.000 100.0 1.0
=k g 14 20.000 100.0 1.0
=k Wi HIH 14 20.000 100.0 1.0
ISP A& KA 14 20.000 100.0 1.0

A& A5 ALE 14 20.000 100.0 1.0
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Fig. 8 Cluster analysis of high-frequency herbs for treating
traumatological diseases and syndromes (frequency > 15

times)

TCMSP 4 e e th 1 fe s S AETR 1l 3 %% 9
Do BHARFERR MOBEG LR, REFBAK 434
AMEVERT AR R 18k 405 MIEPE R AH SGHE
R LIRS 3488 AN “UHIH. I 7 B AH G AT
KH Veen 2.1 FELAEEI T H, KR AH OCHE ri A
JoAH R R RIS, 1S3 “Rar- T SRS A 331
A (HAH 135 M 8E & Agdba s, /Bl
Ke-EABZINIRTT “FE 7 HITEE/E R .
5K WA 10
2.8.2 HR-ESZREERS RAEHE R 12H
Cytoscape 3.9.1 M2 540 i 2% . & 11
Fios, ¥ degree HAFFH3IH K- HE0EST “IRITH
7 T ML, AR ETILRER()-

®6 JATSIERBEADES

Table 6 Herb combinations for treating ¢i, blood, essence, and body fluid disorders

JE I AT AR SREEI% BIEE% T
A& VR 57 49,565 100.0 1.0
EPS3 S 52 45217 100.0 1.0
SPe Mk 42 36.522 100.0 1.0
ISP A% M4 35 30.435 100.0 1.0
SPS At 44 32 27.826 100.0 1.0
L= W AKX 29 25.217 96.6 1.9
SPS HE. [k 29 25.217 100.0 1.0
L= M= 28 24.348 92.9 1.9
SPSe = 28 24.348 100.0 1.0
L= NE. Ak 28 24.348 92.9 1.9
SPSe B 26 22.609 100.0 1.0
SPe A 23 20.000 100.0 1.0
H k& Uil 23 20.000 100.0 1.0

catechin gallate] . 1-(2,7-dihydroxy-4-methoxy-1-

o1 phenanthryl)-4-methoxyphenanthrene-2,7-diol » 7% £

0.08¢ I (spinasterol). = & F (stigmasterol). 7+ & BE

0.6 (sitosterol )« & FEFFMLIR Y (bletlol A). 1-(4-

h 0.04f hydroxybenzyl)-4-methoxy-9,10-dihydrophenanthrene-

0.0k 2,7-diol, degree {7354 66+ 66+ 65, 65, 64 62.

. @%J e 54, FEI BRI R,
oo g;t%ﬁ%ﬁ@% PPI W26 & 329 AN AT 6 969 4Kk,

9 SMFRWIESMAMRLESHT Gig=15%)
Fig. 9 Cluster analysis of high-frequency herbs for
treating qi, blood, essence, and body fluid disorders

(frequency > 15 times)

HT S TR, BB XS “HIE. JEET 1
SRR . ARAE S5 (A O >340, B A0
P£>0.001 5, A HBEE>4236) ikt 63 A~
R, 1319 4. ¥ STRING HEER TSV X5
A Cytoscape 3.9.1 % PPI (M Z% ¢ R &, WK 12.
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=17

IRBEEFFIFIEST Ghig=5)

Table 7 Statistical analysis of dosages of Bletillae Rhizoma formulas in different dynasties (frequency > 5 times)

HIR S ¥1Elg wHlg [ AV W/IME~ R K 1B /g
AR 199 9.23 3.73 1.86~3.73 0.02~466.25
AR 83 478 4.13 0.12~4.13 0.02~82.60
A 73 7.98 3.73 1.86~11.19 0.37~50.00
AR 42 28.87 3.73 1.12~14.94 0.30~477.44
IS 20 3.70 413 1.08~4.13 0.41~12.39
JEAL 14 4.68 1.38 0.66~4.46 0.34~27.50
R 5 1.43 0.14 0.14~2.75 0.14~2.75

*8 BRIATT SRS &L H5E

Table 8 Dosage parameters of core medicinal substances in high-frequency conditions treated by Bletillae Rhizoma

oA gy AU ¥ftlg g VY5l EElg W/IME ~ MR KB /g
WE. H & 274 39.60 3.73 1.12~4.13 0.02~477.44
SF 132 6.80 3.73 1.58~4.13 0.04~83.93
H1E 115 4.80 3.73 1.86~4.13 0.04~46.62
)| 115 5.39 3.73 2.06~4.13 0.04~74.60
K 80 8.85 3.73 3.17~13.99 0.22~50.00
AR HE 70 26.37 3.73 1.68~4.96 0.02~466.25
Efi2 36 7.59 3.73 1.86~8.06 0.04~37.30
H8 27 3.80 3.73 2.06~4.13 0.12~12.39
A 13 9.70 3.73 2.06~4.13 0.37~46.62
A 13 7.47 3.73 3.73~5.80 0.37~45.51
ikt HE 64 6.27 3.73 1.86~4.13 0.04~50.00
)| 37 7.79 3.73 2.69~7.57 0.52~52.22
S 36 7.39 3.73 1.91~4.13 0.04~50.00
Efi2 29 7.17 3.73 2.23~5.80 0.04~46.62
PN 15 9.21 3.73 1.38~7.46 0.30~52.22
K2 14 8.63 413 2.08~11.83 0.56~37.30
yinei] 13 15.02 7.46 2.13~33.57 0.04~46.62
N 13 4.17 3.73 2.69~3.73 1.86~14.92
AUMEE B 34 3.73 3.73 0.75~3.83 0.12~37.30
S| 13 12.61 3.73 3.73~20.72 1.49~51.62
HiE 10 3.81 2.06 1.68~4.13 0.37~14.92
= 7 3.04 3.73 2.06~3.73 1.86~4.13
S 6 493 3.73 3.73~6.26 3.73~8.26
vinei] 6 5.35 3.73 3.26~6.83 1.86~14.92
I 5 3.06 3.73 2.06~3.73 2.06~3.73
HE 5 2.83 3.73 1.49~3.73 1.12~3.73

HAE A ¥ Bl (proteinkinase B1, AKT1). -t

REAAME AN 3 (cysteinasparate protease 3,
CASP3). M FEH ¥ (tumor necrosis factor,

TNF). {5 55 3% 55350 K -+ 3 (signal transducers
and activators of transcription 3, STAT3). ®JZAEK
¥4k (epidermal growth factor receptor, EGFR)-

B k24l ffisEE-2 (B-cell lymphoma-2, BCL2). JUN
J5 LR (JUN proto-oncogene, JUN)D 7 /MAE i
ZEEHT, degree fH 4 621 611 60+ 60, 60. 60,
59, HEMITTRENE R-E8UEYT “HIE. 85" B L
28I,

GO ‘& ST H TR A=k v i PR R 3 [ 7~
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B KT SRE T & DA EEE 2

Table 9 Distribution of core medicinal pairs in high-frequency conditions treated by Bletillae Rhizoma

JphE A fiott (5H/%)
JHE. H J%-H8L H-HiE H -4 H - K
1:1 (89 1:1 (74 1:1 (64 1:1 (50
1:067 (2) 1:2 (3) 1:2 (36) 1:2 (6)
1:05 (2) 1:067 (2) 1:013 (4) 1:4 (5)
1:2 (2 1:15 (2 1:1.49 (3) 1:133 (4
B Bspa H J%-H8L H-HiE SRS (EPSE I
1:1 (85 1:1 (67) 1:1 (62) 1:1 (85
1:2 (1) 1:0.08 (8) 1:25.6 (15) 1:05 (8)
1:0.06 (4 1:0.67 (6) 1:2 (8 1:122 (8)
hE H M-HA38L H&-A1E HA-2414 SPSEIN
1:1 (75 1:1 (69 1:1 (57 1:1 (40
1:06 (6) 1:2 (D 1:05 (5) 1:2 (13
1:2 (5)
A MER H M-H38L =P =S HA-2414 H M-
1:1 (100> 1:1 (60D 1:1 (54 1:1 (60D
1:17.1 (20D 1:34.42 (15) 1:17.17 (40)
F% £ BEvE M (histone H2A.X H2.1 kinase activity). B4h
‘ % (enzyme binding) %51, HILER, HA-HS
127 77 92 2B Z AN EYNSRIRYT CRH . B 7. WRE P
&, 7 5H GO 2 #rim 10 2kt 47 vl #idh, Rikes )
’101 LK 13,
KEGG ‘& 8701 F T U5 A= e i vh 5 R e 2
- [RFH G DI RE, $87 T8 7R I AE P 2L - E3R1E 152
FAHKH KEGG @i, ikt PEARRT 20 15
T

E 10 BR-BHAIET “RBE. £F%” WEEESE
EAE
Fig. 10 Venn diagram of potential targets of Bletillae
Rhizoma-Ampelopsis Radix herb pair in treatment of

“carbuncles and abscesses”

Ve et wRiA B RIE 4R ) TR . SR DAVID
IR LIRAF 911 /> GO % H, f13% BP 501 14,

MF 178 4>, CC 83 /™. GO 43 #1 FZ A4 3 47,

Hrh BP W I A AL (protein phosphorylation)
X A6 % Bl 1) ) B ( response to xenobiotic
stimulus). 5 51%F (signal transduction). AT it
FEMIH#%E (regulation of apoptotic process) %5; CC
AL AL T2 5T Ccytosol) ZHAfLJi (cytoplasm) %5
MF £ 29 & =1 IR (adenosine triphosphate,

ATP) %54 (ATPbinding). 4185 H2A. X H2.1 3

I B HEAT AT AL R, AT 4 2 S BRI B - L B
L A AR R /MR B B i R 35 PRV AR A
%R (count) {8, BIEARE PIE, WK 14, HiE
fiE (pathways in cancer) . I Bk ALl -3- 32 P I
(phosphatidylinositol-3-hydroxykinase, PI3K) - 134
i B (proteinkinase B, Akt). 22ZdJFiH10E A
(mitogen-activated protein kinase, MAPK) &5l 4
Ko HEATHEN, B f-E 8z T LLEE i Ll b
LB TIEBIBIT “E. B

2.8.3  HM-BHERAIETE R 50 SR T
R TP T R, PREET 7 ML
#L AT AKT1. TNF. BCL2. EGFR. JUN. CASP3.
STAT3 J& 7 MZOUHr bletlol AL (—)-catechin
gallate. 1-(2,7-dihydroxy-4-methoxy-1-phenanthryl)-
4-methoxyphenanthrene-2,7-diol. spinasterol.

stigmasterol. sitosterol. 1-(4-hydroxybenzyl)-4-
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s> BSR FRE A K, AIM REHS: WO T1~J9 R ALK 9 MBEFEFRTERST, LI~L9 RE [N 9 MEERMERSY: BEMS

ARARTEE B WG R L
In the red part, BSR stands for Bletillae Rhizoma, and AJM stands for Ampelopsis Radix; in the yellow part, J1 to J9 represent nine potential active
ingredients of Bletillae Rhizoma, and L1 to L9 represent nine potential active ingredients of Ampelopsis Radix; the blue part represents the disease targets

mapped by the potential ingredients.
11 BR-BEAXETT “WE. 5" HWHY-RT -
Fig. 11 Drug-component-target network of Bletillae Rhizoma-Ampelopsis Radix herb pair in treatment of “carbuncles and

abscesses”

ABCB1 SERPINE1

2 McL1

ABCG2

MMP9 HMGCR

CASP1 SRC
BCL2L1 'y
STAT1 EP300
CcDK2 ; SNCA
GSK3B FGF2 ot
APP L1
AR Ky CYPI9A1
| NFE2L2
Sl CDK4 AGTR1
(@) cvport

El 12 BXR-BHRHAMET “HHE. £5%7 H%0ER PPLNE (A) REINIT (B)
Fig. 12 PPI network (A) and topological analysis (B) of core targets of Bletillae Rhizoma-Ampelopsis Radix herb pair in

treatment of “carbuncles and abscesses”
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13 BR-A%aT “WE. £%” B GO EEEES
HERE
Fig. 13 Bar chart of GO functional enrichment analysis of
Bletillae Rhizoma-Ampelopsis Radix herb pair in treatment

of “carbuncles and abscesses”

Pathways in canoetj o
Metabolic pathways{®
PI3K-Akt signaling pathway- ®
Lipid and atherosclerosis ® HgP
Proteoglycans in cancer: ©
MAPK signaling pathway ® 30
Chemical carcinogenesis-receptor activation ® 20
Kaposi sarcoma-associated herpesvirus infection ° 10
Ras signaling pathway- ° ~
MicroRNAs in cancer- o 2]
Hepatitis B ° 8 count
Rapl signaling pathway- ° 040
Alzheimer disease ®50
Focal adhesion ° 060
Human cytomegalovirus infection ° @70
Human papillomavirus infection S @380
Human immunodeficiency virus 1 infection e @9
Chemical carcinogenesis -reactive oxygen species
Pathways of neurod ion-multiple diseases{ «
Epstein-Barr virus infection: o
0 10 20 30
A

El14 BER-BEETT “WE. £%” B KEGG BEEE
SHSIEE
Fig. 14 Bubble plot of KEGG pathway enrichment
analysis of Bletillae Rhizoma-Ampelopsis Radix herb pair in

treatment of “carbuncles and abscesses”

methoxy-9,10-dihydrophenanthrene-2,7-diol #3417 7
T, XHEEE G REY /N T =5 keal/mol, FHIE K-
I8k 2505 120 73 S5 4 s B LA B I S 5 T
DL 15, FH Pymol Kr 4 & BefefICHT 5 M4 &
BEAT R4, WA 16,

2.84 BN BT ol Rk HL G
E eI — A FE I AL IR-STAT3 EEWit T/ 1
BN, SRR S ARLE 98 ns JFIAET
7, BAAE3.6. 3.1A (1A=0.1nm) Rz, K
I, Ny SEE AL SRR R E e e, LK

25488/ (keal-mol 1)

-
-8

-9

-10

4 95 | 84 87 -89
1 2 3 4 5 6 7
1 il B B K AR R 1-(4-hydroxybenzyl)-4-methoxy-9,10-

dihydrophenanthrene-2,7-diol 1-(2,7-dihydroxy-4-methoxy-1-
phenanthryl)-4-methoxyphenanthrene-2,7-diol. — & FE MMMy 1%
BTILRR. DR, R, GHRE 7 ML .

The numbers on the horizontal axis represent seven core components
in sequence: 1-(4-hydroxybenzyl)-4-methoxy-9,10-dihydrophenanthrene-
2,7-diol,
phenanthrene-2,7-diol, bletlol A, (—)-catechin gallate, sitosterol,

1-(2,7-dihydroxy-4-methoxy-1-phenanthryl)-4-methoxy-

spinasterol, and stigmasterol.

Bl 15 FEMRO S RESRERE
Fig. 15 Binding energy heat map of active ingredients and

core targets

17-A. SEVIERZRN Rg SRR (solvent
accessible surface area, SASA) TEizzlit 2 E IR
WEh. WHNTREEE AR SV R kKA
THI%AAE, DL 17-B. C. SEAERA S RARSS
AREEENEN. S B g T 5iE
2z RIS SEEE R 17-D FR, 5K R 21
AR 0~3, ERZHIEIL T, EAWH 1~2 4
S, XERWEEYAA R A EAEH . RMSF
A LA~ B o T A B B e RN B 17-E
i, EEYIRAR RMSF EAXTEAL CKZ7E 2.1
A LR, FHHREWRAL, e tEiis. HHAER
AP (free energy landscape, FEL) JE/R J AEEAM S
RSy ¥ 3 1A #2557 RMSD # Rg 1H5.
B E HRE . BB RE R H HEAE
FIEfk, Mt (RReR) BiEt (REER) Znd
Tko BRSNS FE LI 17-F for. 8 BRTA, B4
kR GteE, HEAWEA RIFMEEIER.
I, ZAFEIL I -STAT3 645 &EH R4,
3 g
3.1 BERBRAESH

HA B R, WEE A, i B BA



A- AT )LEFFEM BCL2; B-1-(2,7-dihydroxy-4-methoxy-1-phenanthryl)-4-methoxyphenanthrene-2,7-diol 1 EGFR; C-1-(2,7-dihydroxy-4-methoxy-
1-phenanthryl)-4-methoxyphenanthrene-2,7-diol F1 STAT3; D- 4 JEFMLIMY M STAT3; E-& T LA KM STAT3.

A-(—)-catechin gallate and BCL2; B-1-(2,7-dihydroxy-4-methoxy-1-phenanthryl)-4-methoxyphenanthrene-2,7-diol and EGFR; C-1-(2,7-dihydroxy-4-
methoxy-1-phenanthryl)-4-methoxyphenanthrene-2,7-diol and STAT3; D-bletlol A and STAT3; E-(—)-catechin gallate and STAT3.

El16 ZHARE&IIRE S MY FIHELE

Fig. 16 Top five molecular docking results with lowest binding energy

WSk JE AN Rk T, rhif, A
Pr L SR B RBIRE, S 2 A
A, BATZHMME. @R (PETFRRER
o) g ARG R, R KR AE L8
Xt CORE I R 25 70 BT A3 2% O 25 A
THER-EE ALY CHHAEL”, (KFEILE) =
“E LB, AT, USRS, SENLAT 2,
AL RT3, A R TH AR 2 W A B (R SR %)
“ORIEIER KRR, 2% IR B2 e P
PAkE L ae o E, B -HE R, ASdsit
KIS TE IR RE I RN O B R s AR L Thif e
JRREE IEVIE. LR, ISR DA 5
WEKZ . I RN AL A IEfELER, AT
et NFEHERR . 0 IR U5 R, 0 DXL
M3 AN, 825 B SN AT 4 Vs I AR L BRIEFE
B. HM HEL HIE 3 RARCARAE R =17,
EIETA N, w5, AR BHRES . 14
WL Y SR WSO R DR B R g4 P
S Bl RTE ] = iz a7 i R 5t
Xt RPRE” JRRE 25 0 A5 2% O 2L
F-HIE (REHNHD) = “ [ Lk, £E7 6,
CERIRMEIL) B “TmRETE, SUENFAIRK, =X

B2 RS, B UAN, BB BiER
AT BRI R 22, thig “ag e
27, A AIERAA A RILER . & XU
Lok, BT RS ATt A k. B v s
“CHEBC MARE D TR E, MG ThEE
“RAEIR G FEIR YT BOWIR LR FIBST, PR HE
AR 3 BB Bk 0 R AT AL A A N T L K
Fk . BURIEFER I A e B8 AR A B
ISE AR, (B I WORT 1 3K S A S 3 Ry
fi H BAOCEUE B AN i ZE T 4% o, B
1525 FE AR F TEOR 56 F R G B 2% B8 A ] 25 B
JCREY R B,

Xt PR e I 25 S Bl L AL A A
Fe-2V7 o CIRHERIR AR il R H LB, ARARIH L
AUMAERT, (BEREE) PH=: “SZIEER,
B AT e . IS, AU A it
R, BONT I 2, RERUNRZE, A
Rt R AR A GO BH T 24 7 DL A ie 1k I 97
1 2o 508, ik i 24 1 R BE AT I 2 24 VA RE 1A
S0 ) 1 P b v 7 M B Ol LS = e
KRG AATLOERIERE, EmAs. KET. K
BV M. St



23

20255212 A 556 % #2480  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

* 9105«

A 10
8—
< 6-
[a)
<
= 4 L IN‘
n ‘
0 T T T T
0 20 40 60 80 100
t/ns
C
28 000
24 000
<
3 20000
)
<
%)
16 000 W
12 000 T T T T
0 20 40 60 80 100
t/ns
E
8
6_
< ‘
54 |
=
-\ | 'b\. \’“ ,H | \
v il V'LDJ\- ‘-M hy LUANTY
0 T T T T T
420 490 560 630 700
FIERIRIE

24
224
<
D
&
204
18 T T T T
0 20 40 60 80 100
t/ns
D
4
3
@
=2
#® \
W
O T N T -
0 20 40 60 80 100
t/ns
F A H16E/(kJ-mol )
T g 14.10
14 12.69
11.28
12 9.870
on 8.460
s 10 -7.060
ERE 5.640
2 6 4.230
% e — 2.820
Z 4 v 1.410
m 2 0
S i Y >
0 v
&)
=
Z

A-"EFEIFILIE R AN STAT3 f¥) RMSD {#; B- S JEIFMLMEE AN STAT3 1) Rg {#; C- A FEIFMLMEFI STAT3 ) SASA {f; D- 4 3E Al
Al STAT3 FIZ A E- A JEHFNLEMF STAT3 &M I 4571 RMSF {f; F-—ZJEMtmMmA STAT3 Z-&5YH H mass

WA

Hest

A-RMSD value of bletlol A and STAT3; B-Rg value of bletlol A and STAT3; C-SASA value of bletlol A and STAT3; D-number of hydrogen bonds between
bletlol A and STAT3; E-RMSF value of amino acid backbone atoms in the bletlol A and STAT3 complex; F-free energy landscape of bletlol A and STAT3

complex.

=11

& 17

ZSEHEHMIEEY S STAT3 B9 FE1 14

Fig. 17 Molecular dynamics simulation of bletlol A and STAT3
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