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Abstract

Objective: This study aims to reveal the potential active components, core targets, and molecular
mechanisms of the traditional Chinese medicine Platycladus orientalis (PO) in the treatment of andro-
genetic alopecia (AGA). Methods: Differentially expressed genes were screened by integrating the GEO
database, feature genes were identified using machine learning, and validation was performed. Im-
mune infiltration and correlation analyses were conducted using the CIBERSORT algorithm. Data-
bases including TCMSP, SymMap, and ccTCM were integrated to construct a “drug-component-target”
network, and molecular docking and molecular dynamics were used to verify the binding activity of
active components with core targets. Results: Among 186 differentially expressed genes, CYP1A1 was
identified as a central hub. AGA lesions exhibited characteristics such as upregulated T cell infiltra-
tion, and PO was significantly enriched in pathways including steroid hormone biosynthesis and lipid
metabolism. Eight active components, including quercetin, apigenin, and cedrol, were screened, all
forming stable complexes with CYP1A1. Conclusion: This study systematically demonstrates that PO
intervenes in AGA through a “multi-component, multi-target, multi-pathway” mechanism, primarily
by regulating the “hormone-metabolism-inflammation” axis, providing a theoretical basis for devel-
oping AGA treatments centered on CYP1A1.
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1. 5|

TS 2 P i & (Androgenetic Alopecia, AGA) & 4= Rk & i WHIAERDR MEI R 2RAY, H S8 B K Wi
KRR GRS S ), X AR TS R R AL A RO B BRI B 3 U R[] . H AT AGA 1)
T2 O BB ML A SEBATE Sa-38 J5 B I AL T ¥4k — & 52 B (dihydrotestosterone, DHT) [2], DHT #¢ 5 MAE
AT 5B, NEBEMEEERE, AN KI5 2 4R R [3]. 2T FRZ 0N, EBEE Sa-
I TR B 1) 7 AR AR e A CLON IR PR — 2836 T 259, nl@ A DHT AL el Bt R RER [2], IS4 5 &
RICFEBETEDIREREAT . SRS R, BRI TE ST AR A 3 1 o

IR TR, BRAMMERERE Ssh, B BEIEIE R FA R & Wnt/g-catenin 8@ 40
HISL R “AER R RS, I B FEMAL[3]. LG 2GR BE g h R I 2 40 - 2
AU R0E ), BURABI I LR, S B 00 . DU I S 44 Km0 So-id SRS 1 . TEBRTE
%45 (Reactive Oxygen Species, ROS)H- il 4% & 2 il Hi G Bt 85 1 3RIA[4] . WD s SEaGuE s, & MIAa g 4h
FAHIF AT B 2E RN AGA BLAUNR B RKIESHEES]. SR80, HaFLbl A, JoI&mnnig
PERAM AT B A« JE - AL - Wnt/B-catenin” 5 S HAIRZ O A L AT R IR AT o
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2. 5 HZE
21 EFAHLYIEENEMEERFES T

211 mMEERRESEREH

GEO % ¥ J# (https://www.ncbi.nlm.nih.gov/geo/) £ 2 @ 1] “ Androgenetic Alopecia” , N A FHE4E
GSE90594. THHFERIIAL R /RbAH O¢ R 8L, 58t AGA FRAFHICIE K& TOM Fi BRSO AL 57 e Al
A, XF AGA B3 5o IR T RO 22 50 70 #r, 22 e B DR 5 R B ERICSE 4, 7E SUN AGA 1% Do BE R 4R
2.1.2. HF{EES

KH KNN. NNET. RF. LASSO. SVM-RFE. GLM6 F#i%Y, JIZREE 5 758 IEvFAl, fRE AUC >
0.85 154y, eH>4 PRIk ILA L I A g i AR 2 L 1A
2.13. KRG EES S

A “ Androgenetic Alopecia” 12 OMIM (https://www.omim.org/). Open Targets Platform
(https://platform.opentargets.org/) 2544 e, & 3125 B A 1 AGA Bk 4l FRIEFIE. S\ Metascape
(https://metascape.org/) 4T & &5 HT .

2.2. MBS

KA “Platycladus orientalis” 1625 TCMSP (https:/old.tcmspe.com). SymMap (https://www.symmap.org)
544, ADMETIab 3.0 i€, Cytoscape #ifh Hrifie K& VER 7Y, STRING HJ%E PPI fH25 .,
2.3. BRIGRAIHT

CIBERSORT &1t GSE90594 1 AGA FEA i, UL LM22 filE 2%, &% 1000, {RE P
< 0.05 HIFEA I HT 22 A G 2 40 AR XHR I EL A5 o
2.4. SFEWYNE

215 2.2 41N 2R, 8 BRI NELAR; AutoDock Vina 7 F X%, PyMOL 2.4 Al #ifk..
GROMACS T2 57 T3 J12#45 4L, 100 ns £~ 2440, 43#T RMSD. RMSF. Rg. SASA. Hnum,
MM-GBSA i 1 ns Pl J5 Sk 5 456 H B RE[6]

3. &R
3.1. £ET GEOEMEREAIM
3.1.1. WGCNA 5& 8k

WGCNA i MEgrey . MEturquoise Fiff, FL& 3545 ANFE[A. fifiik 210 4~ DEGs (|logzFC| > 4,
P<0.01), 5 WGCNA i IE R 2z 43513 186 1~ AGA 562 F &K (] 1(A)~(C)).

3.1.2. &% IFEIRIESHEIFEY

6 FhFIEH KNN.RF\LASSO Pl 3 & PEELHE, e l>3 Mk LG 1 7 A KK (ADCYAPL.PSPHP1,
TMEM163. CYP1A1l. GRM6. LOC100128252. C170rf52)/F y AGA JEAEIL Wi A Ybr &4, MIEE M -
B ML (] 1(D), E 1(E)).

313 EFESSEENH
BOMAIEEIR 481 > AGA MHIEFER, TIEJEHIE 318 ML OEEAr. LA E 4 10 My T IhfE. 6 4
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MM SY 15 NMEWIEFE K 6 46 KEGG i, SIEEUBEA /NG BEE S EE£KT(E 2(A).
3.2. MRS

3.2.1. MR FEMR > SR MERE

ik 20 ANETERCSY, ADMET )5 OREH 8 . #if B2 % (Qercetin) . 3 2 (Aigenin). it ¢ H
(Qercitrin). Ll Z= Y (Kempferol) ##§F (Mricitrin) Fil 4% 7. (Azelin) &5 ¥4 B (Cdrol) F i A1 iE 2 (Hnokinin) .
NI HT I I 61 ASRBEEE &, PPl LSBT 2 AR. CYPLAL. CYPL9AL AL AKX, SHLEs % Ibx
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Figure 1. Machine learning and network pharmacology jointly screen core targets

1. R/ F I EMEAEFHKE TR O

322 RERESH
CIBERSORT {7~ AGA Bk H4irh CD8+ T 4l #EiciZ 1 CDA+ T iR 83 FifAP <
0.05), 1ciZ B %5 5 84 fuiR i S IE 5 % %= 7 (P < 0.2) (4 2(B), Kl 2(C)).

DOI: 10.12677/acm.2026.1651976 1735 I PR = 2 3t


https://doi.org/10.12677/acm.2026.1651976

KERT &%

33. HFMEESFRHAFE

8 > PO Vi M55 CYPLAL Bhah A (45

< =7.0 keal/mol). 100 ns KLl ERITH & S Tk

&, CYP1A1_Quercetin. CYP1A1_Myricitrin # 7f’]%l %%i ESHEMER T 5 CYPIAL WG E E4 Y5 2(D)).
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Figure 2. Immune microenvironment assessment and active ingredient-target binding verification
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4. ¥+1ig

AT RIEEHIEL ST MBS 22T, RGBT O T TR 1 5 1 % 205 -
L - IS THLE], TR 4 TR S R A T IS RO A% 0B A S B A SE R, e
228 T T AGA BE5E T B8 15 580 JE Al

4.1. 885 3 S M HIRF X IIE

TR GEO Hl iR FEAZ R, AL 7 M HLES S ) JLRIE K (ADCYAPL, PSPHP1. TMEM163.
CYP1Al. GRM6. LOC100128252. C170rf52), I 5 2% 24 B 2E T[] 6 /> PO-AGA JCEE#E 4 (AR BCL2,
CYP1Al. SHBG. CYP19A1l. MMP12), &4 CYPLAL NME—E5F & I0AE A% OHX AL . %R $ETH
TEE SRR BT, A BT A G N 2% 2 B 2 B - IR SRR R R

4.2. CYP1Al K CYP Zik# AGA FREI{ERHLHI

OB CYPLAL A CYPL9AL [FlJE T CYP Kk, AWM BSR4 AR, JERZmaig
TR (1 R AR R R[] CYPLOAL T 52 1 1) 18] 5 20 B FH S H 40 i DA S FAh AR M AREH ZA 3R IE, BB 52
PRz A0 2 176-ME —FE[8], FHTE AGA 113k i B =ik [9], $RonIxt R - MESE -4 15 1E
FHELZ R, CYPLAL fE AR DI Re s 7o i 4b TP BB, ATt = CYP1AL-AhR-AR fl
6 B el B A B 2 v B R AR N AEYS . CEWTCR ], AR 85 4 RE % B T40 i 19 5 43 A%
SO R . R BRI B WG HA[10], T AR CYPLAL F1 AR mRNA 1R 1A RE T3 DHT 7=
AP[11], $28 CYPLAL nfgeid@d (Al i@ 12 2 SR AR . BTk, FRATEEH DU Ri: CYPL1AL 1]
et AhR 5 5B 2 52 E I AR RRFE, M#35 AGA HIARILH . HabIH s
TR R A= 4 2 5 S R T o 5 TR Rl ok o 0k S 365« 2 VR S 1 T 5 A P 70 S 360 3R A7 T A BT o

W R, AGA 5% IR (prostatic carcinoma, PCa) L = & -AR 15 54X — LiFREIK &, 2
IR BT REARAE R . AT T AR K S PCa fRAE R RIE[12], SR & B 5 B 7T RE(E 32 Al 71
e R RE[13], T S HH-DHT 3 A AR B R (5 5% RS £ H4R4itE PCa[14]. A1, AGA 5 PCa
TERFNLE] . AR BRI B RE L APAEE R ZE S, DULARR UM S PCa il = 48, R &ommiant
A RGBT T R A5 5 R R R

4.3. MFEHMF AGA Y “ZRS - ZHR - ZBE” FHIEN

BT FIRiE R CYPLAL %088, FATE— it GO 5 KEGG EH4#T, ME T PO T
AGA A REFINGS . srir B PO [MITEH 35 & & TR E RS R A& R SACHHE R, X EIE AT SCH)
RIL: AGA H RS B 2 A s /b 1T e 2 BTl P ks, BRAIG T 4% 0 1R P A 2 T i 2R 11
AEKF[15], SR1, WIRTATE, XREEAR T R SR e 2, 160 F AT % 2T 7 EHIHRA
WHot. AGA KISk FiliiR& &S m T8 AGA [k iz, g i =4 AR BR S5 S BB ME RS RE i T 1t
R[16]. MIAAHLE AR5 S5 3h Ak RERAL . L2280 - TR SRl 10 & 4, 7R 30T B[R I 4 A B 5 A
AOROASE, LR IR BARI17]. Bk ROS B35 BREMEFE .

A TEN AGA 3k B2 2R LA G B IR I 4 AT A e H At 7 B HEIEYE, CD8+ T 4 ffF SaciZrE CDA+ T
ARARIEAT B35 L, 2R AGA Wkk X AZEAE L T SRV AL R A A REAE I8 P 2 RE TIOR8 . AR
O . TG 3 S R B AR T ] TNF-as 1L-6 2502 R PR 17725 [18] [19], $oR A B isix —
G FELRAS . LR LFTR, MR PRI B - AR - JORE” 2 BRI, NH 2 RYT R
PALT RGZ W RRE
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4.4. MFEREMER ST AGA BUEENH

I L RA G2 8 AR T ERCR MU B By, Horb CYPLAL BT BER . s
Iz Wi E R AR G O BE e ISR E R I B o B L SRR A f iR aE, B A
A ERAL P SR 254X 50 0 2R

MR R« TSR 5 LRI A S IS e SR RIS A A% O AR A CYPLAL, HA ] Sa-ik JE R FEL KT A
WoR ARG 5 SIE RS MR 5F 2 EINRE[20] [21], 2025200 1 Z R . EAERERE, LiRsEEse
B it CYPIAL M5 580 T LAE I JL R 1) AhR {55 @B RV FIFE T : AR k38 i 28 Lo 0%
Ja» YEBI CYPLAL A M S0 Jmy S [ B B A, 23— D TN L 40 1] NF-xB 55 JOAEAH OG5 5 8 &
PR, [ AhR B S ANEIE S AR SR 32 AR KA TLAE I I B PR HERR 5 5 [22] . MR RE
WA SR RS DHT AR EE, HE0E PISK/AKE 88 2% DARG i & 3 T-40 i [23] o =% 2 I AT [] B
4% Wnt/g-catenin S5H {5 5, BXE) B2 9T b AR b 300 ) AR I AR [24]

BESEACAT AWM BT B4R G A A Of B L R USRI RE TR RIS, 2 38 508 1 2R
[25], AT SEA ZOAE ] T B REMEA 18] FaAs &85 RS FURE R 2K (5 5 IR, ] BE30E 40 fr 4
WUHI[26] 0 A5 S 173 25 FA B4R UE ST H1] So-38 SR B80T Shh {5 5@ % LA B AR E AR K [27]. Jmidd
JiE 3R I3E i 4% Nrf2 5284 5 NF-«B ROAERZ Coat %, A TE KRR FE b oS0 41 4 AL 5 S8 A B 0 R 52 [19] o

5. &

AW FLLEE R ARG B 5 W4 2B 2E SRS, R SR A v 7 e i 2 e o i 1 22 S sS4 AL
fil, EIXIEH CYP1A1-AhR-AR Him]EZ S5MARRT-1 AGA MITEEAE AR UL, [RINHE R 1 A - 1
RO PE R PRI SN S S B ORI 55 2 R AT R (W R AT . AR AR I TR X 4
SEO L FE I T RIE ES IR S E R, CYP1AL-AhR-AR BB A7 58 i HE— 25 4R Py oA W s
B AT IR NIGHIE o
S

AT UG B 5 A (i e fig 703 BOMAR S 2E DI E (ke S - GWIIMB 202510025005) 1) 52 ).
TE U ) 0 H 7157 N B R SRR 8 BT 1 B A R (1 B4

TR T AR, A, REIESATA LR E R TS AR T I8 UM E S B TR . e
T AEE BT BORAE SR A LI H BT 4 T RO S

&% Gene Expression Omnibus (GEO)% 4 22 F iUk BUAS i 78 it 75 B 2 (5 %5 GSE90594), i
o H5H T 6 AT 3 B T A A AT 9 R B R

BeAh, AT AR R AR S R . W TS BK B CCERS S FAT, — SR

E&WMAE
[ % A {d RS 6 ) i@ WA 4R 22 20 w00 00 H (HIEHES . GWJIIMB 202510025005).
SE 3k
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