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Abstract: Objective To explore the formulation patterns of national patent traditional Chinese medicine (TCM) external preparations for
treating seborrheic alopecia (SA) based on data mining technology, and to preliminarily reveal the multi-component, multi-target, multi-
pathway mechanism of its core drug combination using integrated network pharmacology and molecular docking methods. Methods
Prescriptions for TCM external preparations treating SA were retrieved and screened from the China National Intellectual Property
Administration Patent Database. Software including Excel, SPSS Modeler 18.0, and SPSS Statistics 27.0 were used to analyze the included
herbal compound prescriptions for high-frequency herbs, efficacy categories, property-flavor and channel tropism via frequency analysis,
association rule analysis, and cluster analysis, to screen the core drug combination. Active ingredients were screened via the BATMAN-
TCM database and SwissADME, and their action targets were predicted using Swiss Target Prediction. SA disease targets were obtained
from databases like GeneCards and OMIM. Common targets were identified by intersecting the ingredient and disease targets. A protein-
protein interaction (PPI) network was constructed using the STRING database and Cytoscape3.9.1 software, followed by topological analysis
to screen core targets. Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis was performed using the Metascape database. Finally, molecular docking verification between key active ingredients
and core targets was conducted using software such as AutoDockTools1.5.7. Results A total of 152 effective patent prescriptions were
included, involving 372 distinct herbs. High-frequency herbs included Polygoni Multiflori Radix, Platycladi Cacumen, and Angelicae
Sinensis Radix. Herbal properties were predominantly warm, flavors were mainly bitter, and herbs most frequently target the liver meridian.
In terms of efficacy, tonifying deficiency herbs and heat-clearing herbs were most common. Association rules yielded commonly used herb
pairs such as Polygoni Multiflori Radix-Angelicae Sinensis Radix-Platycladi Cacumen, Polygoni Multiflori Radix-Ginseng Radix et
Rhizoma-Platycladi Cacumen, and Polygoni Multiflori Radix-Rehmanniae Radix Praeparata. Cluster analysis identified six drug clusters:
C1 (Polygoni Multiflori Radix, Platycladi Cacumen, Angelicae Sinensis Radix, Ginseng Radix et Rhizoma, Chuanxiong Rhizoma, Salviae
Miltiorrhizae Radix et Rhizoma, Carthami Flos, Zingiberis Rhizoma Recens), C2 (Picriae Herba, Zanthoxyli Pericarpium), C3 (Astragali
Radix, Psoraleae Fructus, Rehmanniae Radix Praeparata), C4 (Lycii Fructus), C5 (Persicae Semen), C6 (Ecliptae Herba, Ligustri Lucidi
Fructus, Rehmanniae Radix Praeparata), from which the core drug combination Polygoni Multiflori Radix-Platycladi Cacumen-Angelicae
Sinensis Radix was selected. Network pharmacology predictions revealed that the core combination acts through key components like
questinol, N-trans-feruloyltyramine, and luteolin, targets core targets such as AKT1, IL6, TP53, ESR1, and EGFR, and regulates signaling
pathways including the PI3K-Akt and MAPK pathways. This exerts synergistic effects in protein phosphorylation, hormone and stress
response, and improving local scalp microcirculation. Molecular docking results indicated that the key active components and core targets
generally possess good binding activity. Conclusion National patent TCM compounds for treating SA primarily focus on tonifying
deficiency, combined with clearing heat. The core drug combination Polygoni Multiflori Radix-Platycladi Cacumen-Angelicae Sinensis
Radix, containing components like questinol, N-trans-feruloyltyramine, and luteolin, likely treats SA by acting on multiple targets such as
AKT1, IL6, TP53, ESR1, and EGFR, and regulating PI3K-Akt, MAPK, and other signaling pathways.
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pharmacology; molecular docking; questinol; N-trans-feruloyltyramine; luteolin

JE R i & (SA) , MRRIER 2 PE & (AGAD ,
& R REE Wi, e KRR I 9 Sk B it g 43 WA 14 %
BIR AT IR e BRI A SERAED T B
JE 13800 K A 77 R, SA RIERZBAE T, H
SEIFEREAR, BHET, PHERET EERAH DR
R HERE SN KRS 715, ABAFAEST A BR |
AR R EZ) G 2 RS, ik, SRERZ4
A BB ATV RN I PR IR AR AR U 1) G St ) 7L
HHERFR SA DN “ORIEMLR” “Id A", N H
IR LL B AS 5 R AUMAS AR, S, 1
s RUREEARSEZAUE o HRERAMATRIGTT R T A& A,
WIPUR (A RS Hid 3] 7 — IR R “ 2 SkE
NAMNHFER FIFIFF RIS, TR, H 2G4 #I57
Cangesils BT B S EIERAT. AR X

FNEIRE, BN TR R R SR, 2 ARG
7 SA HIBFFAIRAFAE L T R : He—, 2y s DT
FIETR, O G SRR A s
= R SR, HORARE A S m A ek i s
(1) 22 157 - 22 B R- 22 8 B 0 [RI AT A1) 08 AR A 31 R G 1
FE, HIZ) T TR 258 FH IR R 5 7T K o ASHI 5T
HHAETZIE . W 255 5 0 T HETT I, trh 2
SEHIAIT SA 23R, it 0H G, IR
f HL 7 AR R A5 AR RV LEAE LR, Db 2454k
F SR I KA IR S i s
1 #ERERE
11 BUEZHE
L1 BERIE S EERAMAEEM
(http://epub.cnipa.gov.en) HEAN “FRE W Fm,



+ 2010 - F9EFH 2026568

¥4k . Drug Evaluation Research

Vol. 499 No. 6 June 2026

WL RRAUN R A A7 5 ORI, LA
TVER R " “HERERIERR " R AN oAt
ITha, AR RO % 2025 4 9 7 25 Ho
112 giAbriE ORI FSRAONSM, AFEh 2507
A, @27 LRI TT A e 2 AL G O
AN DT B RITEE R IR TIENAIE Y SA B AGA.
1.1.3  fEgbrdE OPAETTE TR, . &
@R L], i« —FrH TR ANG T IR A R 2
TR . @RI NN IRER, I “—Fg
J7 SA W NIRETT” + GIRIT SA k2
FEHWILA], 0 “—FIRIT SA Wb 25 24k
WOR” s @O E e T R g8t B2 2
LR @A FE LR EITARN 1R,
114 W ARRE  ARYE Ch [E 25582020 G2
(HRAEAREL) A1 (25 ) BT s N v 2 24 itk
ITVEARIE o 42 I E IR AR AT 25 ) DRk
PERIAZ AT RITE TN, — R 2R IH 20
RERN, I Gt

1.1.5 B 55t o KRTE G AR
2y Excel REEHEE, W PR 2L
5710/ O 11! K W T NN/ E 2SN P 5 7 W< e 3
WR R ZGE M, CMSE” il %Y
CRIT FdFON R . hETIROTH, 2R
() R, & Chgise) Rk, %
R TN TR 73200

1.1.6  SRECHU >4 BH] SPSS Modeler 18.0 K
PEHEAT BB O LA G I 0T, R IR
BEE. I EEER.

117 RIS A SPSS Statistics 27.0 % &4
YT RGRE T, 1RBIZYAH S BIREMPIRE .
1.2 MEZHIEE

121 WA G RSV KBS e AR
YE B i TR A4 2 (BATMAN-TCM,
http://bionet.ncpsb.org.cn/batman-tcm/index.php/Home/
Index) BEATHLE, SHOBE H H AR NS 7> AT

20, Benjamini-Hochberg £ H Il {& 1F J5 P1E 4 0.05.

SRIG 5B SwissADME P&, LLEBERIK (GI
absorption) 5 % A“high”, 252414 (druglike-ness)

2/ 2 A “Yes” WE ATEPERCT o KT Y
7% M B 7> canonical SMILES % A\ Swiss Target
Prediction 4 2 T #1457 B o B4R R A 2500 1) A
UniProt Chttps://www.uniprot.org/) 4 2 X ¥l
MR AT RE, HIBRAENIEEE, M IERAG 240

H A B A R PP AR A FH B A
1.2.2  FIREE S ISR £ GeneCards. AZJSdfd
JRIEAE (OMIM) %% . PharmGkb. TTD 1437l

» “«

LA “alopecia androgenetic alopecia” “hair loss”
“seborrheic alopecia” NI HEATIE R, L &
H G152 SA [P HE A

1.2.3 29 EEVE B E R - R 2% R
FTEL A Venny 2.1.0 B4, F25MH G G VER >
XTI PR RS it A DRI 42 DR R AT Bl 53T, #4) % Veenn 1],
SRAFACIRFE A

124 HEAR-EEABAEEAER (PPD MR E K&
7Y Y o i D W vt = T RYal S W e
STRING H#EAT PPT ZAAE Y (IR, Wik £y
BN, BCE RO LA H BB B S 0.4, MIZ%
J& 7 H Bk ) 22 T (R B i, HAM S AR, S
SRR AR SR RN, REFH tsv #&3
(R 25 JSCA Je PPT 28 1], 4 H 5\ Cytoscape3.9.1
WA, 18 ZE A EE Centiscape2.2 X W24 1 E 4T 4
0T, R (degree) fH. /&b LtE (BO)
Bttt (CO M EUETRET A, YSHORT
L PR R AR DB R
1.2.5 EERAM (GO) ife s £ ir Kow # K 5
HEREMAFE 2T (KEGG) Mg E £ 0 it
Metascape Chttps://metascape.org/gp/index.html) £
AT G XA E SR -2 760 9T SA IASEEAE
FEE ST S GO ‘E&E 2. KEGG @/ #T,
DASREUCH P L () AE P H L FME Sl ek, I
HEAEEHE T & (https://www.bioinformatics.com.
cn/) XaE RHAT I AL . DL P<<0.05 AT AT
Rl P EEI GO &L RAMFidE (BP) 4
M2y (CC) + 73 7Thfe (MF) Hi 10 245
K, KEGG & 545 BT 10 £ 40K E S5 SEE.
12,6 “rP2GE M Y -0 BE R-E R R
FAZ O BE S S TSR A AHB S, 5 KEGG & 4E 1 AT
5 kM55 EK TN Cytoscape3.9.1 P, #z
PR R AR B AR T X 2 ], AR
L ZGH AT SA BIETERLSY -

1.3 SoFxiE

KWz o3 trrh degree MEAEA T 10 AWV RS>

5 PP 2553 A i tH 1Y degree {H =85 #E it
1753 X Ja N ZINC i P2 R8s E RS 2D
gt fF, wid Chem3D #F#EATHRAL, @it
UniProt & WHEARIEK ) PDB %5, Jf HAE RCSB



FE49EFLEH 2026F6 B

{;36-‘14.';;"{ R Drug Evaluation Research

Vol. 49 No. 6 June 2026 « 2011 -

PDB # 4% FE & & & k& M, A
AutoDockTools1.5.7 AF, HiEPER > S50 8E 55
X%, J2F PyMOL B85 2% 0o 8 £ 5 375 1k o0 Xof
PR AT AL, N PLIP $48 FE rh gk AT 45
A TR

2 #R

21 HIEESHE

211 HESRGgr YN 152 TiiRTT SA IR
TR, G 372 w2, SHZIR 1 711 Ik
ZERNFER 1, 0T SA MAE SRR T 5 A
iR UCONTTE 5 (88 1K, 5.143%) . MM (73 X,
4.267%) « %47 (63 X, 3.682%) . JIIZ (40X,
2.338%) . L1t (40X, 2.338%) -

2.1.2 ZYETESTE RN 372 R ELIR R 2 dE
TR Ak HEMHr, Hr, 28000
WEZHENEME (734K, (5L 42.90%) , TLHSEL
WEZH IR (846 IR, (L 49.44%) , A&
®EHAME (1054 K, A 61.60%) o ThE
Bl 2 H NANEZS (525 %, 5 30.68%) , Hik

NG (256 Ik, HEE14.96%) . WA 1. 2.

b=l

#

JA

o Uk

=1 ABHRIER (NE=1%)

Table 1 Frequency of medication use (frequency >1%)

F5 241 SEIR SR /Y%
1 (CINEEE 88 5.143
2 A 73 4267
3 EYS 63 3.682
4 & 40 2.338
5 a1t 40 2.338
6 B 36 2.104
7 ANz 36 2.104
8 WS 35 2.046
9 EEE S 34 1.987

10 R 33 1.929
11 & 29 1.695
12 FhE 24 1.403
13 B 23 1.344
14 i 7 20 1.169
15 TERL 20 1.169
16 AR B 20 1.169
17 Mitd ¥ 19 1.110
18 LT 18 1.052
19 A= 18 1.052

1 PESNABIFLATT SA Bh A MIRIAZ Gt BiEE
Fig. 1 Statistical radar chart of medicinal properties, flavors, and meridian of Chinese herbal drugs in external preparations
for SA

2.1.3 AR ORERIIN A {8 A SPSS Modeler
18.0 FAEXF H 254 NG TT SA il b 25334 T
RERHUN 73 . WERKIHECH 2, B/ANFFEA
10%, H/NEEEAN 80%, X mi sk 2533047 5B
TG AT o SCHRRE S B T A TN J T [R] H B A AR R
DRI, MR SCRE FE HEATHERF AR 2 2 2 [R] 1R SR B
PEo GER LK 2 MK 3. FZANHBIFIEIT SA K
2 T S-S 8-k AT - NS -
o A B -2 TS5 . S5 A RN 2 AR . ORI
W SCHFEEHE T S SR M R, B HL “ A i -l A
24157 NIRYT SA BIRZ O A S .

214 =AM EEX S MH IBM SPSS
Statistics 27.0 FAEXT 19 AN PIT R GRS
N, ERR CHER” M “AREMURE
WEXIEEER 22, 4RLE 4. £ 3. RN
B3] 6 KA, C1 UTHELE. MtaH. 240H.
NS &=, FE&. e, £ C2 G5&. 18
HO 5 C3 G AVE G, BHiE) ; c4 (MR 1) ;
C5 (BKfZ) 5 Co (R, Lyl A .

22 MEHBZSH

2.2.1 VA E A RO AR R R IR E X
G AT H BN T, PSRN S S



- 2012 » LAOEL 6 20264E6H  L¥Widat A Drug Evaluation Research  Vol. 49 No. 6  June 2026

R

I AL 24
fiRa=ty

1l:1fn 24

TR IAIRZ,
iRtk
Flkizigsy
TR LI 24
TR
PRy

iR 2
HFE A b ES
e

5 N2y

i

HE5E

Hpeea) ¥
WELIEENZ |2
0 100 200 300 400 500 600

RS

525

2 HESNAHIFLETT SA KIThS TR

Fig.2 Efficacy distribution of traditional Chinese medicine external preparations for treating SA

&2 PHINAFITIAT SA BIRERELN 4

Table 2 Association rule analysis of traditional Chinese medicine external preparations for treating SA
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Fig. 9 Network diagram of Chinese medicine-active constituents-core targets-pathway
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